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jjjL-ulj ^jiVTs <_»l*iLu** <J «£^^»<a 4^ 4 6^°* crt* 

<U*Jj<^ <1 0 K> J f 4 ^ 

^Loj^ 4 iJ<^4_»<ij_u^) ^<A Cuij<J .4jLjmmJ jj 

4-j i<jljlu«j^ J^j ^li ^^LujLjlj j<J .i»<i 

^ l^- 3->° J oJ^ u*JL>* 4 JJje-* cr?^-> J 

jlj 4 ^ o^ 4 *" 0 *^ 6 J 4 jlo<i 

C ^J t ^o C «\t l^JftJ 4 iVt*^ ^4rf ( j j v i L 4 jjj 6j4j ^)l on»4 j4p* 

jUuu4j4^ j^)<j 4 6jOlJ j Cx** <j j qISj 

<i 3 ? O^if 

(j±4 oLft4_ijj3 6J ^ ^ 

^ j 4 i <j c znS*^* 

j {jjjj J*\>j c 3? 

• ul»t£j gllJ JiVn <jk4ilj<J 


r 


V 



* 


Jj 4 tVrt (^6j<j jjji^L 4a4 Jk (££* 

i Ci-ljJ-^ ^L tOi— Ci— 

ilj Aj4j^i<-i-LJ<i (_^JjJ <J Laj <_»<_» <-a<i *(jjj 

Jj l 0<Jk i * J 11 ii i lj jj<JLd<ai <J »j1i 

3? tCi Sff «*1 L? a J<J 

>* CiM^UO 6J^ 

‘ Of—»laa ajUj)jJI *ilj> I Jj^» j>J ( CkU 

^<5 *f 0 I 4 —^L*jfi J1j ^\j <J 

. <j4Jk <* .\~< 

/C 1 jljj^J 4 j ‘ ^ v> * v *~^ ^ij| 4 JjjS ^Oj C <Aii Ijiu 

6 ClliU li^'il^j ^I^J<J j „>l j 1 “ ~>i o^— 4 | J~|^ ^<3 

^<j t dj4i<xu)<i ^0<juii4u« ^ <_jl ^.'tj *Li ( ^jfoO <i 

<* ue^j^i-* «e 

(jSjjLauLo 4 J LjO <i v£o (^j (^Ljjii <i 6 j»j .ajIjS 

j c**4—»J<i 6jjj d fSlo c 44 J 

6J^* J 4 if?C J o" k,,,t ^ 

‘ f>jjsilj$ V i>Ij 

.^4^*0 ^LVVl.ii.aj Jj Oi^Oj^ J la*_>4—* 

j l^AjLi. j ^ °i=^ *1 J ^sW ^ i* 

^<^<6 cse^ 6^f AJ t 

C uj imi lj ^IjA—i _>4f*4a « *j4a*jjjjf,ji. C*ilS41A.<j-u Ajtfttj j 

ijf^jljf^. J (S$ JPJ 4 L 1 ^ U^ J Ifjf* <i 


A 



j j C5^->J3 

S»<^ Jj i a «• <*> < 

L-«j<j t JjjS o <jjjS j 

uJ^- J <>*JP J <-tt 4 oJJ J ->^ ^ 6^ 

<J A J*J jl^Ajili^^i <J<-*J^ J ^l^AjAj^jjj 

j <_^«-—i<i <J J 

uJ^ ^ A^<j&JA-J 4 -*j£ f<J »J*J • ^ AjCfcxi-uilj 
sj J 4 ^ 5 <J-*i^J^ J <^0^) ^ U i 'Vij lS 

<J t J U^*y A_>4-A *jL«jj 

•A^«CljAj A^UjjkA 

t j ^jl£U»l3 J ( ^,^<i^^L-L.<ii<i <_£^<*i» ajAj 

£>±jK± Jj <£ Ji«0<i J (jP^) uJJJ^i<J Gil^j 

jjcL> yi-fl < t .l ■ > . m »1j ■" * - ■■! * «Xt^^ 4 ^^jtilj ^itutiui ) j^8 JLm jIj^A 

jLuijG ^I^Oj<Aii jjlluilllj 3 (jjjjj Gljj . j<^IjH1um6J 

Jj -S^j <J c bLjjt 

c<^ Laa^j ( _ r j<ifi<^ j c# j<jj5<^ <J a_>aj , a^Llla 0^-0 

J ‘~* * ■***'j ( <tfl4 , ..Ufl <, jjjjIj <J <^4j^<A 4 a. kft4 ^w ^jl^Qjjl^ j l j> 

y « l JJ J <ij ^ Cti ill* (^bjj* 

L£^ ^laJ.4i^<-L^ j AjAj4^ 4 4 

(jUmU <J Cu«AJ Jf^J j ljU>Liij4 <J 4 ^j **■-‘^ 4 

uJ^s-h uJe%>* j fc$^3e* c*V^ * 



• ^ ^l^LwL 


J,\£>jjy+" ^ ^ *1 *j*j 

^ 4 l)JJ* 0^ <aw4^ 

^|£4jjjJ£ <1 6j6j «uiv* J J 6 JJ j J^ ^L1m**J 

^<iii<a. 10^1 i(M-Theory) ^j c a<i<^ 

t Lb*»ilj 

j i(Feynman) 

‘ LT^i^ 64 LT*>“^ ^^^liibjpjjS 

ltK?^ i&\£ j lj<i 11j<i ^b^i t j jj. < j ii }< 

tl>*j <ij£ tJ,£«U£3jjli 

l jluulj <i* <a) j\\i /> jaLJ t(i^ib »5>j>) Aj4liaO 

uj^* yliljjJ { _ # -i-ijc» «J J <G-i_l.4_»Ij ^ojJb^ (jr LjJp 

« 

isiJiS^ c5<j!j<S j t5 iub ^Lll^j^Le <£ <^s jMj j 

J Cr^-^U yLubj ^:l£Oy£> 

u'j<i t^iui <uO ^4^iiV .^<i AjtfS 

J jj <>b*il) o<i i £ cu-ijS J Ijoli Ji 

J j «ujpJjS L jfi *u<l <■ j ii)j 5 

^ u<i i <iii *j4ai1»j j ^Lb^p. 
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<J gLjfti c jaJjCA .-4 JtVtj-aA.udi V4»a <J ^aio 

JlAi c 5 ^<i a^fj^ V ^ f^ 4 -* cr^^W 

• (jAjAj j 

<f C^±f^ ^jj ^>J3 talL-4il^<J 

cr»j^e ^j 4 ** 

‘ ^<J 4_j Ijjj^a <J I ^ gJA C ^<A 

jIj<J J<j . <£ ju-w 

JLm j1j4A ^ 1 it Li C 4_»4_A 1 i*tt^A 4 >*>l ». ..i* <jju^ 

j4_l^4J S.<j 4j J ^<jj<a<J 

t^jL? 4 ^ . olj^Li 1 j 4 >V» < % jU» j 4 ^ cr*J±^^ 

J ylLui jlj<A S><a <J 

t «jLml£ <i <S <J ^>Ja> c^<J UjO <1 juli 

j ^r T > n j4 i ii 6j4jLuLo6J 4 i v i ^4j 4_> ( 

Jj <JL<-l. <(3 Jjlift = jLJj-o^ < 3JjJjlj W.V ^g jj J 

J ( /* * *^ t5i*-Sv c#^ 4 ^ V *3*^W <1 * 

( JM*U . jL»J ^ <—fcAM JJH-** J I li O 

gjJI ^Lil jj <J 4$ C*I^4J 

<ol£*J 6J±^ uJ^fc? ^u<L i 4jji 

• (4iO ' t*l^i>^*.l - - -1 *- aaTC O i^4jj jji <ilj i^4i bj4_» ^<4 

*# J «' *>I ‘ ‘J 4U gxt <j < . jT< ^*1 4 jjSijS tSJ^* 4 -* ^ 

4-iiSjU J |>4-ilj or* J <£S£ « olSli ^<.b>> 



Jjk At m J ^ 

ljjl^iSj#j <J ^<i <1 

* J Ji&'*£**> iS^'j V <<£& r° ^"0 * -crtf 
jLl«1£) 4*jljlijj^ jl* *JJ«U ^1 ^ijlj*j<^ 4i<^ L«<J 

j Jitwilj JjjS <j jSijljj <J (jm(<<> 

j/Uj J* JjS tfljb 

ot£jl* .olSi OAjUli J4l 

u-V ^ f 44 C r» , ^->*J ^ <>**-•-» 

.»j*j ji ^j^3u ( wvsw.dengekan.com) uk«£**j ^L- <j 

jIo^ca Ijj<£oI^>j£jaj <J 1j ^L*jL^ 

f 4 ** Olj L>«£<4i3£ <J *ij*f 

.*z*j$> Jf»-«-u<^ <J f- 4-4 J j UO^ 

J Jj<-* jjJ 4 j l * •» 

<ji3S f<* Jj ^IjOUj J 

jljO u L j^V i , » g-*A J ^ <f .*j j'u.i^ 

Jt>4^ <Jjj.>Ki» <i»J ^jj<i .^jlj 

(<^ (jL-li • jLo 

^ ( jju*».>ij) <^i<^i <J c>4<^ ^pljj t <£<juu£ ^<^11 

J jla^jjA4 ^IS Wiirt jlj 

j Jm'i lj ^j^i? j t jl5*j<iajSL»iti 

^ |^*‘“ <1 U 4 fc^olju (5 

5^ >» yi^jljl J 4i *4 j<^<4mU ^IjcO jll 0^>4J *j 4 A < 1 * 1 



ut lj _>j1jJ> ££_>«GjL*. 

<-< <£<Lj_uJ< 2 j Cu*ulj 4 6 j<a<xu4^u <J . 

C%J ls ±>\j±L£aj <j J J Cj-Aj_h-u 

• jI^6jLllmjJ ^Aj4jtj>o^bj <J ■*»■ - A 1 1 jj.<5*<J 

.jjfj < c£ J jJ^> ^ 0<-«^4 

<j c^j<jjlj4j <■ blm^rt <1 ^4J<i J ^5kVlLaj 

<_>L<j^La ^J>J^ . ttjOoIxx»<jj jUoj4£<U«U IjmmwIJ c > .'L^A}~i 

*> A a 11 »> > jL» t ^j 6 j ^L> ( ^j4ujLj 4*« ^jjIjiLmw j 

^Iaj <J 

(5 j^t ( _ > ii<L<j<Cj . <ul'i'i i gj<^j OTuS 

J* ^5 is+j** 4 tie—<_*•** 

Jjljia ^XtitjXj J U^ < , l >A,i lf> J J <3^^- J 

OjjX* J 

<J ^^‘IjjLa ^Uj cS*U CSJ^*? t 4>j<^b<J 

^ ^-t-tj!■>■«■ JJ <_£j^AO 4 Ia5l'jijA t _ # jtj_ouJ 

4 (Juail^t ^I’ti hJjj^ ^oi^<Jh ^jL^j jLj <_£j4jI6«4 4 

j yjUlAu ^1*3 <J < ^j$ J j C»Wj£* 

4 iajljjjL* <j lT'JJ**^ ^1^6j<G CjISjLa V( j4^U 

C*f *-><-* 

J>3j> <f tjb-uli <+f& f.<J 

1j^J_)j£ ^jb»3 <j ^ _>J3 1 “ V f 4 ** 

^A iLv oil J b<iitjiKlu ^Laj <J jl^' Ci<jlji4ll 4 <-A. J > 


>r 



‘Cr?** lAO 

^<iU3 Lf^-Jy? 4 Cr? 6j V ^AjLl^jj J<^<J 

(J&jjj 1^\ iS <J A& i ^m A$ Jj <£j£ |^*3u«fa» Uj3Ll^I^<J 

*-J C£-P t ^Xm i M j ^jj]ls jAs t ^j^kiLa^ . 4-ifJ <jU*b 

; <CiL i"k^ljj 4-ojij ^.4i j^ya4-* Ajl^J Jj<-4 * **t* ... ^ 

C5JJ^> ^ 4j 

t ljjli<jlj^*jlj jjj iSjJj t* ftj<tplj<iU^ 

g-»A a^Ajj-oj<J *>U 1 j o^^ ~* *‘ « V 
^'’ki Laj <j t ^il jj j ^ujO 6j ^*il4j 4 4 *ti ^ •“■ -~*tj 4 «i<li <J 

. 6j06jlil* *j4±*JUL+jfi 

ls^j ^ u~...M ^ tje 1 ^ j “ JJ^* <1 4Jij^»j 

<j 1 mi 4 ^. <j jijUa ^jiJ j^ 3^ t o<a<j (but) 

however, nevertheless, nonetheless , furthermore, ) 
0 ^<£lijS^ j (therefore, though, yet, hitherto 

jLIj ^Jj J 

4 ttftilj JJ^ t f ^ ^<5^ 

J iS^±* <£ (^<-»^ JJ* 4^3** <A“^3 

4 Aj-G<ij^ lt,1.4< 4^ o C^4ilj4i UjjJjS ^U<iCL-J<i 

. laL^i J^\j ^I^U. 4 ^liiUj 

liii* ‘csJjjS c^*-> «J*j' 3li f u 

lj»ji) t t . ,.Ua j ®J^i J “J& 

USJ j£>.<£ tsl^j -OU-^ JV 04-li ,j3<iJ^ t*«4~ 



jjjL&3 4 i u t\l .'.K/s^K <J ^4x| i i«l ^)4_A J1 

^ uWt^O <>^*3 tfAjjS 

^J^AJ <J »j<A.lj4u) ^ 

^jI^(Imi44 ^ <J 04jjI»<j 4 (^^1^4 ^1 \ j 

^ lt* 4 ^ 4 * ‘c*«Oj£ cP ^3 ** c^ 334 -*^ 

O^sJJ-* 4 -* "*A ' 4^ 6J<3 J J cP^*->Ue 

^“■‘ ^j yjL#^ <j u^i J Js^ (ji^3 ^ ui 4 ^!* 1 ^ <^a»LijLaJ j lilj jaJ 


j jj 1 > iVt A cljuLa4^4jLoj 4_1 i^<Aijlj4J> j < ^ *^ t *‘ “ At j4Jk ^IjAj4j^j 
j 4jxo^<J j^.4jj^. <iLoJj ^4 j LuO t ^JjJj &j<j 6jUIj 
(_jlj|jj C <J4J$ ^4 j t _^jljJ^jij ^jL>j 4ji^ 4 4 jjJjj|S 6J^I«killu« OUj 

4J i <xx, Lmjj I^ ^ ^ Ob»J ^<S <-*«-* ef^J* 3 

^*4 (j 34 ^^ t*^- <s^A cP ^3 3 e 6 s?Sff 3 e^P 


Ajjj Ijljj^jS (^to^ ^ ££j-*e 

^ cP* ft3 , “/» <sS>j-z% AA~>^ S*Je 6 J 3 ^* 3 <J ^-^j 3 

4 Jjp ^luLxu ^Sf< i «6J j4^<j 4 Cutojft j<I»<j j 


*,P,P3 C^A^sA 4 ^ V 


J Cr*e^ c^ 1 




(jffV <J IjjLi^Jjp <J <iL#j ^4j C Jj ^1^4-iiJjJ^ 

.“■S^ 4 i ii ftJ ^|!uj jjl jJ ^ pj jjJj4^4}^6J 

j u‘tlj 4 j1^ <J jj4A 4 4^4jI^j ^Ixu LujL V 

. 6j<j6jjJp £Lku l*iil$4jJjjpljS J J 



<* (power) <j 

ij£* 4 ^*->^) • C ^ J **0<*-4* <^0<jL j 4< r. . ^ 

<i .c*j ( jL; '"-J (c.^ w 

j *Aj cPiV 4 Cr* AJ J ->J^ tjU<4 

f*<e -iSO^L ^ ^ <-# 

V <J ^flj^Li. ^ <j*j<S <1 

<3**^3 V ^ .^4JI j$L> jA* 

^jljLja. t£JJ^1 jA^L5fc*4S < Jjjjj-fc 
- ^4i ^.Ywiij ^^j ^4_»_oA_4 <J J>l jV jJ3 

t Ijj^jjjl^) ^j(^Lu£)4a j ,’}l^l.ii ^ **■ aJ > «I »4j> j* 

1 J*J 6<j ^j 3 4 1 j */£ tLj^i tfcJ^aj^Aj <^JjJj£ 

J j jint iJ^ <J ^j£* J 

cr^*3 <f <^<^1^-1^ j J ^^3? ^3*^ 

3? *J^^ J <j (^jAj ^i4jjij<j J ^*>1^ 0 (jfji 

Sf* ASi^ iCfi tj uJjZjj jiUji. 4 j <£=* r*J CAA^ 

• wl^Li ^ii) 4^> ^j jl i^a, 4 j Ij^it /c ' t m fCftii**. 1^* * *^0 

ojUje* d oLJjjS ,^v 

< C^ilj Ui<5 o*j<i J3§ijS (jtoUd » c5jS«j •Aj 4 - 

*'J < ±;j«j <j utji. Li-o <j jS^ j <jj>o^ > a ->-> J -* ljl ““" J 
‘ J ^* ■li'U-Ui jjoj ‘Jl—jji r d <ub»jd b 

.^o^jS 0-*-»> 




JJJ-* * 


J- ^rf _3 y .J 4_« '-'J i .\Iji 

-J 

4J fc La-al i lt _ * l»^ ^ ,jl£J 4—• L ♦ 14_kL 

^4ja!> j» Jl1 *■ •■ "-? - " B ^-# d > 


— ■ 

% k • ■« hi 


i^b «*- 


L — 


Jjjji j I aI ^ 

0=^A- 


1 ^ 1 - 






j ^ Lll I >_k ,'|La >1^1 i_l, +Ok L ■ **~-~ 3 ■ ■ • ■ ■ j ^ ,‘jLl i 4j|-JlAI,‘j 



£l \ J -_>l*J 


OS*u^ L 3. <1 ■ . . ^Vi J_i _> Lu._ r A 

«_. - 1 < i»jL*»-4i kfel* -J J ' » J > .1J J j 1 _ B -v^»J 

_,-lj. (Moleoulej j* i _.l.-ou -c. rpardcle-j- 

^ | L^lm.*-Ij i‘."^ ^I\ri L >, ^ j _. J-. J1 I l_l ^ I .-.1 ^ I ^ l I 

V i£^ j.,..^ j- (oosmoaj jjiL (Universe) jij 

■■ /l » Vl I * _>k2h<_» j' l b 'S l _■* .4 . '|l K 17^ 4mVk - ilhj. J*La 

i *J U . ^luijl j I pA jl J ^ jf j llAi _;. -kJ i. | ^Ljli_u'li .Jj 

C^-: _ Ls: — _^= j* 

Luj A-j J _i_ ^ _ itLuaJ I ^ 4a *■ ■ ■ » ■ £. iZa^^^juJA A j u4^ j£i _j , 4^ 

•J- {•"*£ ■ iila* 4- *-^ -,k‘ 


u- 

I_ M. 


-J_V.liS ji’v+j -4J 

I I. j -... , jU -Ui. 




“ _i* 

. ~ 'i;** ** ^-■~— * 


IV 




OtJ <j •Ujb^** O^f*^ ^ ‘UJ^JJ* 

v&jj+fej** Jj <-^ 4<xm 1*xlS L5 S^ji: j ^ ^ U^WyJ^ui 

c£jJi> -AjUlj <^L^I£<CJ£^a <*Oj£ <_£_><A»^k 

tfjjj^b^ V obi-^J^ 4 *jb^* jLj^lS^u ^4JiUuj<j ^L 

‘ u^Sii' J ~>J^ i^b <-*jj . <*<a ♦jb^JJv 

^ ^iL4*il3 *£■•<»■ 4J j SjOli* ^bj J_>j£ 
t^<A 4 j£>* <jb tgjlj^ (^ffai-LA 4 Cfi 4 ** jb±* 

C*ii» 6J<J 4 _>* J ^yb j J>J J <j^*b> ^j^lL^il^O 

4jjjljL&. ^ ^ti»i > ^^ v> » C OA^4j C^J^s.^ 4 w»b*J 

* 0^<jjA,J <3*3 C O^^U>J-J^J^ 

*jJ^* ^4 j jti<J < '■ Lm>'*> ^ gj^j4_i_u Cjl^jb 

^ <j • <j*j d * y> * ^jijV <J t <c 

tA^b ^>«LiJ J~k- 4 j 6j<i Jj J <j^J^ 

iouijjU Ij^<j4iu<^ <J b<j o (theory) ^«<a, 

ft <t^- J<i<J ■ <VlK ^<J Cajb^ jI^Hj jb(c5ji") 

<»*ji*i. AJ <i (quantum theory) 4 ‘"Oy b 

(J“^ ‘^jj'U t bjj^ ^Lj 

<v£l^^» «u < ,.-.v»Vt c^->JsP (->3P) b-* 4 -* V 

^13^4_a <J * . t ..r.^.y l i<dVu < y£5‘U 4 h_*<3<-a j 4 -* 

<j IjgjJg;-,/, tPUj <i ■ <j< a *<^» 4 ((j: jJ^-“ = cs^Jb 5 ) 





*-* * ' j* j>>* 1 (theor wjjjj) 

• Ciblj ( <Uw<^, 

^ <j ( AjjjLi ^C3ltGCh| gjTJlS ^fjlj jIa ( Ij4^<4j]i <j 

<j L^j AT* ‘ “ *-!* ) 

r <i ^6^^ ^olj .^(California Institute of Technology 

. jlS <jijj“m i r>m J^uJ jio J( <joj^ 

jjj ^ * J* IjJjtjpS <1 

^ <* t ^ JJ) J *0 4 

4jlu^ ^4 ^j L> ja j^jL-uIj ^ jLij <J »j<jjj^j(^ 

J-> U < . ■ j~>^ ^ c«.hA4 

• b j<jjJjj^ ~fc n jlj **“j‘ <iflVl 4 umtj 

(^<mu ^ (ol^U Jl"kiuja ^nlu 6^;ajljj<j *Lj ( <^Uti ilil^jU 

jliwJjjS Lf jl^ j. | , i i ^ < 0 "^ uL>0*-* 1 33^ 

^Lja yjLa j <j jU ••• J ,jAijlj t j^LLj^ yoLt j Cm^wI j J 

jJmS <J LSltSi<j <j . 6 

<J jjj (jJj^J (jjLu]j 4 ^uj , &jd \Vtj-v a > ^Aj ^aSaj 

<iLc»3 ^ (jf Jj 4-A t_2j<jLj<j 4 LuJ ^il^aj AjLoj 

t£<iUL»j ^<J £ . IjA nTs f<C* «J 

■— <J A & 4 . 0 ^ 

j<3 k^^<J <-. ^LaJ 6^<a «U • 

<J 4 4jjj 5 ^A^Aj ^i^i^) 



<u ^->V cHi^J ^ ‘uJ*^ (5 UjUj<a 6bj£) 

^ ^ LP 4 ^ lj-»<i4j <_*j^ <1 ^^-e f 4 ^ Aj<^.b<j) ijjS oflje^ 

• 0>*^ J Je (-Ay^Ve^*j 



j>^ J^<J 


b(^tiLu j 



r-\N tSL> # Jti> *ii 



(^*N*\ \ djLj yj'ijU ^c*liOi<ji j ^wLm# <J 

. J&f bY- N’/VA <£j£j 


l^o* j<j «<ijj j Qj * i | <J bj^ IjIj 



(The Grand Design) ■ <^-< 

■ '*\+ <J j 

J ^ jti ...j J J uT kt M > 0 

(Stephen (Jl^) o^=— _,<-** j_* ^ 

^ ^Hawking) 

J<£<J ls(c^ 

(Leonard Mlodinow) ji*ojL* ajiijJ 

t *jj*- j*- * ^jljftj^w 

‘j^w jjSjJjoi ^Li-uL J<*j£ 

^ *^<i^ <J *±b <JS* UT^'^ 




J<J CM-uilj 4 J^6J 

j<j<J‘ 1j3j«GjJ^> <1 ^ 

(5JK*. c 5JF*“ UJJ J ->^ t C^jiA <£*-* *J£<jL-uL» 

<■ CjISL) CmmjjJ <J U^f 4 

j^» *u<a << 1 \ijl j* 3 i£oi£^L* (creation) 

<*iP c^-Je l 4 *S Lf+J* C 5 6 J^*-^ ^ 

*Soe«tA 

‘ cPSi^J-)-® L£^ 3 e* *4 She J S; 4 -* U^k 

<j JjiJ jMjJ^La j ^*^<-» t 6^l_>^ ^>4_i-u<J ^Vij. a^-1^jU 

J o"L? ^>S* tj^j^i <£L*L <j j t^-^3 c^-eJPe 

^1*3 jj 4 rilfi fjjlj&jAj <3* <£^Ji S* -U 6JdJ 

4j ^ju*i g-i4 ( 44<A <£jjj c5^Si 4 

j uJ>e ■-** * »^ *J 6jOl£U i_ij^o ,jLiu« cr **.ljj - 3ja w )4^ ^' i. >» \ lj 
<1 <-Sj^>-ft LS^f cP^* -IpeSf^JL** c5j^3e* ^ j o±;^ 

6 jlwLkSlS .(^6jj*> i ii4j 4]coJ^ j ^ j6j 

Ia^ jjlit t jj <j?^j^*>« »^j 33 *^ * * jb-Cui 

* 0^6Jij Cum^A i «ij 111 <j jj j j iL jj jljCui 

(nonillion=v r ) 

j (septillion->» ) u iAe# 111 6^*^* ot^jU 

*_>LO (googol=\*'‘) jjS^ ^ (nonillion=\. r ) oieV*^ *A 
^ j j <io>j£) (galaxy) <J 

‘-AjLe* j*e ‘cr^* 45 ^ V* <e «£<jlu£ ^3<a 



4 J *£ *1M*J*> J** <1 

J fcjj<S ^JJ-O 4 ^ f 4 * Lr > ^^ JJ l J < » -o 4 * bil5<^ut5 ^ 

U l£jJ3 o-^-V *^ j J <1 <ilj£ 

ij^ 4 ^ 4 -*^ 4 -* <i J 6^3®“ <J ^*5 

OOlj^a. J<J t^ 4 -* -> 4 ^ 4 ^ f C^Jto Lfc 

J i C Ijjt^ <-!■ >‘» > -I '■ 

4 \i£i a 4^1 jlj S^t5*j ■ < v .« 1 

<j jjL Sc*l£*J <_» ^L^3 jj *^<jj^ > b^_,< J , j<^<J 

jjj&< 4 ^ j u^_>^ <-»b^i. ^<i * J<j| j<a^ 

C»"W Vi. M^ <J J urf 6 -^ 4 ^ j<-uuAJ <_£<j 

<j c^Ul^p ^ 4 ~>i^/ >4 > *j 1 

*j4^uJ^^ 5^]<C> ^jjxolj <J j^' «> » 4 4u^It ^k. & J Ci ^jLluU a j'» < y 

j^jjjLu 4 j c Ijaj jS j (synthesizer) 

3 uJ^ **>**0^ ^J3 <^ ~ l “ / t b 

<_r£-^ ^ «■ iTj 15*J bjjk. J ^t^L^it* j 

<J ^ <5 (A brief History of Time) b’ol5 

<1 4 A^l_ >L i.j^i ^ ^i5 s* jh» 

:cj5]*j 4*j!j£ j$LjU 6j4j^j<iLo <J ji «_^j5 oJfV* 
'-*JL>* cf^j<JJ<J 4 oji<jajjfoj J^*® 4- * 

u!^jj^ - Jjj&j IjLuib (jjft. ^1 a<£. <j 6jCiliij<l 4 cA*<i^ fc J 

j ( <i i^<«) 6*^3 j o±*b 4 jA i «r« >3 

U^k. <1 *=*“^ 



j<j joj<j j ^U1 j3 

. CjLiaj 


|j(ABC) Jli<S <i (Diane Sawyer) J«S<J <j 

o»*-iij j oi>ii jj? 4 -* LIj ^v^uojj6J ^J 

<iO A ^i'.dfl ^44J^ljLak I iZixioii lilo^Aj GjmJuLj 

<J -ilj • J j j^J j<u«4J 4^ IjLualj 

ffc<J ♦ 6 A^4 jL*J 

C£^ a 3^** - » ^ 4jaj 6 j<Lj j>j 4-jIojjj) J j4^ j_)J <J 

*_j*_y*a^u3) (alien) >)^<j4LiJij j *j<ju^Ci ^sLj 

o^ aJ o*V <■ (S^*j ^><^<1 JiLt ^<■ (oJJ J ~>*^ 

UJJ J J^ 4^1—^ (jj^ L . * ^T.V lj5^T>\£ <J i <U4_A <&Jl • -■ 


J A ^>f4i j <»J^J«LA ^ 0 -j 4^ J^ yuajj j <J<A 4^*^^ 

j C>*4^4i j <j«-* <1 jja. ai4-^ 

«J jU<A <J t4j<A L*U 

iOl^. (£<*jL^ <£ <jr ^ 

**j>» Ws <^c»*y :^j <J S«uj^. 


<1 <j<A uSjIui 

. why there is something) (greater than nothing 

<1 ®J^Jj£ tf'j ,J iJ=>- <J t urfij*-® _> ^IwlijS 


J jiv 




-» cr^'j cr^jj LS®j<i jO .o^. 




^ Ay 

^ ^fc^lS 6 3J*0±f c£^<J ‘ l->^3^ <^~il 3 c$^3^* 

<i ^if 3 CsiS**^ 4 ^* i (Quantum) *ja_«jm1j£ tsys^^a 

. »jl J^» A ^ < <_*^“ ,A J _><4-M<J I, tt . l.\X*JJ^^4^i J Lj^i 

A .‘l^ f 43 _>J3 tS^Aii^k. Jrf 

lt*^ ^ 4 f* 3 cP*3^-> A -> C5 jJ^ (S 4 *** <& 
o j^y^ j ^3^* ^ 1 < ni l^ c£3 J aJ t.r'ii^ ^paj<A 

J (^^Iaw ^MuUJ J nnj <l,Ufclll^jdLft 6 jj<i 

J JjjS (fiut*^<i 

O J j|iJ o Uji* ^jlwijlj 

J ylfcuilj t rt <J <5* A l l ! i n*lj ^<j6j<jjjj^j J^)<J 4 vZ>l£vLl> Ijjfti 

Uij C£A-»^J3 Jh 4 }Y k< * f^ 4 -* A_ui 

4j4jjLj)j <j A aJ ^ j$ 6 j j> i<ijj 6j^j 4 Cu^JjjS> 6 Jj 6 j 

if jJ3 *S*ie ‘cr^^L® j l^jS* j c*^ 4 ^ 

fiA^jJ^ aja^L;^ ^aS <J . U*e J -)J^ cr *^»3 

J Aa<A bLjot ^ t i.g>l3 <J ^.'il-Vi^.L AS /c JAAj 

IfA^AJ j C 5 3 >K‘i/i ^U3 J<^aJ ^I^AjjSA^A^A^u 

* u ^f Cut^jLftlj J Cu^JdjI^) ^JAi aJ ^uj4^ jAA 

• |k6tjftj ^^jjA-ajL Ijjl^SjfiJ aJ 6jAjjLj]j <4 



STEPHEN 

HAWKING 

and LEONARD MLODINOW 

» m 9 





03# 

(The Mystery of Being) 


1j*u^L» j*U j ^o^Lo j* U^O 

<__£j|jd» (jz a At> ^*J4 j c ^j ii^v m i i6j (Universe) >. t ^ 

j 4 V f> i t i J4 j 

j (jlj <j l 3j> ^4i (> _ r iLf3 ,^IjJ<_) 

^LvomU jj^<J J ^ ^L»*^»-a 

^ ^ oj^- * J _)J) j (^jLuojj 4 

^)Lii6^) (jJ^ IjLjLjJ 4 . aV > 

^ <1 4^L»4a <1 <AA.^. C5 I^ U <^ 

Je •«*<* c( <5^» jOjjiU <u c# i**oj^ ojj j ->^ 

&St<& ^ *.><* 

• jjSIj 



i kd -. J4_o 4j> fc HjljUmjj ^<j j Li 

jLlilj . jOjM c?J^ i ULjjfl ^*1 i u lj o<jl*13<j 

^ p.<i . (knowledge1 j^»3 

<J GP^ j^j «Lc^S <uLa<i . 

0<jlj<J tOji Ij > r <1 <£ t 

* Sf 4 -* JZ*-i J<^<J 

ukj ~ k * * « l£ *‘ J<L - uo U «i* > A 


. Oj<Uu<J 


j«U-u«J t 

j^a<M <J i£*J3 <+ Ottii . a^IjSLjjLJ 

di <jljj JjL»j4j p<j . (Jjdii ^jt iTij'n t uftJ 

<1 J^ISJ^ cA^V 4 -* J* 

d jIjJlxj J^j ^jIj4j<j 

Sub | ^ nj* j (Atomic) 

^>^*4 <3p~h^^ U(atomic 
(Quantum physics) ^Uj^i <^jb «_> 31^1**. 

V (Quantum theory) 

Jj »^*uK La6jj4j» (■ ~iW&jjt>.i Qi< mI^) j<i Jj ‘j^ 


r. 



_>tS<J <013'(Macroscopic) ^4^ 

^ Cl t 6j<Gl^4J 6jLl^J 4 M*>jLii* jj i Cu^jlA^j 

c^* 4 ^ ->JO ‘ >> C^Wjif® 

• ^ ) Jj4j Ujil 



. And Iftcfls my philosophy/ 


4 I * 4 »4 . -14 i (j 


<w»ju^ <£jL*. <4 • * ^* 

• 4jj4S » C tiU M i y i£jl^ *+ UL l ‘.‘.' 




Jojji ^ 0 S^j3*j (bjiilji 

(^>u) ^ > - i *"*3 crt-»j^ (k*J<j < jiji, 

,oijijS: 6joRichard (Dick) Feynman 

<1 <J l> ^‘<-»-P<jL-u<£ ,jL^j<i 

*J cA° *j+J* ^ j£<g 

<J jLj> ^LO^MIJIH <j . LijSfrJ 

Ojlj 4 Jj <Aju . <VlK 

<a4j l n N tj 4^j l * l jJ^ bull 

LfX ^ ^ 6 "“}**-> 

tjU i j jj&-» ^<»v i!>jj j ~>^ 

V <1 ->J3 .<iii 

<J jjj Ijj1m<I^<1 . csS^- 

lol^6J jto<iJcLu 4^ jl^yti^J 4 jjJ Ij (uluulj 

'-'j* Jiii >^4j 4 6 Jj<j ^jl*4jlj 4ftjl^duu ^^.1 

<* L^jJ^iSo J4i ^ 

j f Jp^ u^jS* <? C*$ uWj# 

r> ^ & ^>* W^ 

‘S^v d o 1 -* 4 -* <f a* JM- u K4iA ‘UJ 4 ^ cm-»jj<# 

tf'ijj ^ t ^jS<.j <iij .j«iUit£«i-.^ 

<A»*jii J<S«J ^Uu j<*-0 6Ji<> ^ ffji 


rx 



J^<J -~idSja4 ^ ^6jlui 

b<jlu^ Jjijlj J<^<J Jj ,<jai jl^jIjiji 

cP ^ (Paradox) 

*ji <4 4^0 .(Model^dependent realism) 

(5^^) <U (Input) 1 i «j>o 

jl <J ■ ^ Y ‘b - ^yjj j*C 1 1 ii jjj Aj Aj4_il^6j L * * i « 4_A 4 _aI 

Aj <juw)<^> ^<J , ol^6J 

j4^.i<mjjJ <a^jj C ^4jL QbtifiJ ■*■ ■ -jj * Jj 


<J<A bftj^l C jjAtlJ (jlj ( Cu4a.jA4 

*=**■" <jeW3i* cr^J^ o^ 4 -* (S^iy? <4 &++>4& 



t jljU^. oW i ^Ugfi ckuJ" j 4 ^ 

£L£i£«j ^±^4 4 o 4 ^* o**~ * 4 

^ (jjj^jftj gL^fj <J JjJjlu gJjljlS < ^ a* .ftj Tm ii^ 

J (^^* ^> 0 I U i . . "t ig <1 • 

<1 gLjl^^JJjJjJ J Jp» <J ji*ib 

^(Classical theory) js±~yz ^Je 2 3* (Plato) 
^ jj> u«jj**i •ti»i^Aj (j^jj ^i^^ujJoj <j b (Newton) 

*-? u^ 4 <e ^^±^3 kU 

^ J^ .I M I J IjCiS J>»<jh <1 <g<^AJ OJJ* 1 -) 4 ^ ^ L 

4 °j‘ ^jibi < <ij* <jUt0 i*jj 

^ t gl-iLi 


rr 



sit* 

ljjii-ul^<J 4 <*<a ^tij£ (jejJfi Je 

Li<a c^jJi 3 *(M—theory) y ^j;P_^ c*& 

a ^>*« <£ ■ ~- y » * <jLuUd4«a34jUhla (_£_>SG <Jb Qufcjt^jA^i 4 . *Vtlj Ojp3 

l^iiljJ <i (jL»^4MjU Aj6j4j 4jjjJjj ^<j >j<jj4^AJ ^ (_^J-JJ 

^ "Sh^e^e • < ±±> * usijJ±* f^ 5 

<J ^j|j<] j^4 c (jg j^aj 

»^jt^Ajljjuj (C<A j vxx> ^mL <u IjujLjaa j j> <J IjjLtj^ 

£>^1 1^6 jj<jI| .Cu^.6J <.i4A<j <J <^4-i&j1^> ll> <JJ_> 

**« M* ><j _j<-*-*j«J <5j*j (jjljjt 

6^ ^ (Mercator) jjpis.*- <£ ^U-ii 

jjjSW ^ J 6 JJ^ U^ 6 J^JJ^) ^ (iJ^V 

Jj . ' “ij . M jfejlMj ^ j^j^U ^1^6^ *. u a * a . «u ^ 

^ 4<5j*3 J.>»<A J>j ^l^£k><jLal« <!■:> <J cHJ^* 4 - 4 

>W 4^ ((jjj^ijdj (Sl^ ui*LA j jS 

oU<A * ^ jK a .\^ 4\ ^«u<^^Li 

a ** >V *-* (J^AAj 


^ ‘ n 9 theory j Uw^ <s ^ >-»-> (f*jijSji»>i M th©ory 

^ OW ^ t* . i^ ) gLw^ ^jjJjji «4 jU *jriL ^S kjiZ/urbtJ 

4 jl>i cJ (£*?U j«i t$ui<A4y M (J-)f •'- ^ (_£*jO _^«J «*J (4 m>. 

^*"^V tf *>Mmi ^Mklytjjj <1 j 4j^jj IjLVki a 'l lj <1 »*i t J OJ ^ O 

ri 



(k^v » j l% <£»*y UjJm 

<j Ui4S v jWj 4 * ** ifjJs* ul*<* > » V^ 

*^<i o^Ij5w^Lj ^*jj Oj^ii j* 

^♦jjJ .bjJiiijMi-* iflJjf <J 

cu.42 ^<4<^<i ^ ‘ 0 ^*> (Phenomena) 

t*jO (Sj<*jjj j>- u c^j*? V ^ **•* 

crA^ V ^ ^ <>j^f ®f* u-^J-*** 

. jlii ^l£*y 



jj^J^ j«lji Ufct^ j* (j |j** > 


M <jj* 

4^U ^ tr*JJ J J^ <c$j3"-M #*>OUj 

<]oj£ O^J tfjjf'-M Ijj^IjO <J ,4^ ^Jjj^ 

f<i (Nothing) ^u <1 ^jjjj^ 

t$i*<? 

. cxujji jL i (Supernstura!) 

L-»U <J jjliijjxti <j <±xijjj ^<i laSiSli <J 

•UAJ J J^ ( J *£* 1 * * -•. * w**^0 6 jL^jCm> *j<jl£4jjLjai 

< ' lwuj j jjj lj±jL£OUw {jjjljJ <1 L^ujjJJ<4 Jj 

lAj^ cA^ ‘(j*-* cS*J<i i^jOl 

J^<J tSj'j^V fO 

J OfJ JP cAj^^V tA6^j<A 4 JjljUx (jiujJftJ Cojj 
(JIxa^! jj^j ^^i*2i<j Lkj<G . (jjli-ij^4j <J jt j±aX> jKA 

Ijjj ^L<AJU \£*J 

La4j 4 lj<JJjj« I ki v >t j4$ fO 

L*ajj4j| j Ij-tJ^. Cjijijjdj J<a 

J jjj -Uii bOjjjj4f J<S<J •Oj^ 4 * 

^ J^I--ujjJ ^Ij IjSj^j-a (^<4^ <A «J <jC*<J 

. olsftj 

' 4 J^ <AJJ Ij1m«U jjjJJjljji <i ^ 

U6JJ<4 t^6j «jj* jfc***^ '***''* 

*JS*<A O^JJJ ^ <*** 

rn 



cp4-*j£ <>^Jf 


. ^Vt i fr i jj*a<J> J O^J-O* 4 ^ <-o<J 

J<J (jf<U»l ^< L-^-ja <j . ftjMjjAJu ^jIj-oS?Aj ) J^ij~I*S ^<J ££^<jL*AJ 

The ) fcjt mid* ^JcaJ^ jAj4j j >*C a .■> i La 

^<iUU «^ii t^u b(H itch hiker’s Guide to the Galaxy 

- ■***J i £ V 6jtaj <jo*if&j J<J 4_» 


rv 




k \ 


t 


(The Rule of Law) 


(^L J V ' "““.‘ Jf 6 -* LT°>*- 4 ^->J^ 

jfeJi&L* Jl n ■ ^ 

^ ■*«.'*» ij<ji_»6j La j i.o (Viking) *j 

(Eclipse) o j ^ ^ 

^ ‘U^J" 6J^ <>*_><* 

( )^ 11111 i ^ I*,Ujjk^Ll ( 4i4 ilml4 i i g f>ij 

<1 u^jLo j C<j4£<j c >tL4-A_)3‘Loj^ J *_5Lj£> J 

J 1 ^ <-*6^1^ -0e 6J 0>V*J 6J 

^ C U 6J ^J^ <J 

rn 



^Jjb 4 ~> iu46J JLii* Jj 

b jljj££sL« jj? 4 -* ^ (Babylonian) 

^i^it. (^-‘v t^O*** 1 *^ ‘0*^ 

• 6*^ ^ ->J£“ <_r?^J^V c£i*V 

U43 oW^-*^ 4 *»* >jJ 3 <_r**->e^ o- ^? . 1 " 1 " 

Y* 

£***«-* LT*^ 4 ^ V* V <^U J<+ 

^4_» ^^^(tjljjS ) O^OL*-^ J 

csjjj^j^ c^j^* (S3*** t o^j->-“ L^,L* 

• A j ^ “‘ j^OjV 



Mile 

(J*L. 


^Vi^JS-ui «£*i<iji vS*j 1^10 V V1TU 
) ^OJI sS^ j^Ou ^ 


4* ^ <U» *1 <s**V<* ~ 

•> ^ * 

V ^ <? Jtf u 

uB»^j»J 


£ . 



i l < < 1jljjS ijC > K4jj^ ^j<Aiil >ii>jl>i •jjljdt 

<j<j ^|>>>i*rn <J jl^Culj6j4^u j ‘ ■*• <J ■ \‘.4 A 

ja ^«u (Celestial body) hiis^u^tf 

Jh* ^<L^<G <-aiS ^I^aaL J 

tjjlioUjs t jl^63^djj6j • 0^* 

jLhsoS ^6j<*5tjh j (pestilences) 

. oLa A J UiaLjjoa <j Cami<a<« <j ^L> t ^ > ‘*r k 


t ^ 




uJs^ aj 4 ^*^ J <=o£*Jj*,> jUaUjS ts^jJ3 j 

j?a* JL-u o-V • • <j Jj < jjlj^ jjt^l j^. <j 30 ^*.* ! 

JJ 4 frj d . I Q 4~> Kj^oO ii (M3Z3 m31 LaljL) jjljtl^ | 

j;iy JLm 4 tf j^ 4J j JL« [ 

V A ^b^ 

^jLlA ^4j C ^ «dL^ I w..V> «<£ Jj£ O^ 

tjLuiul^ii . <j<LA <j^Lj 4J Ji jjljjJ 

*£*-* (Geology) VunA\> ^»^ 

^jtj j* t^ijLcl jj j*n C><j}<j ( aj<aj^aj 

CjJjSiljG Jf ^ Jfe b^^j Jjb 

Jj oll&J l^j <* »j *»<A 

(Liao) J^l ol£bJ 4 < 4 ~. l . .,ft 4 *. -^)L» 3 ^. 

'" ’ ' ._ * i. “ 

w“j^ (Below world) 

^<jbj J^u t _£<1 jp ^ Sjjj iShP j<J 

t *£oUj<i .ol£# ^<S jSli O 

(Above world) , ^jj-u. (Skell) 

<J iUji tf <£te.,U J«£<] j U.j ^^jU 

jb j Oju*J _>U»lj jiU .^J ^<Ul,<j 6J4 

^ t * ;ljJ J <^ A< “- 1 fir?-*? t#ji> tfljJ-d ajj<S (jSiijS J «jL»ljU 




JJJ&J O . w jjh-h *J<A <U 

jj-jI^ fr^bLo^Afl ^4 j<j J^j ^V>^ lb ^ I j jl ^ Oj^ ‘Cj'LaajUIxa,J^ t 

J • <J<^* LF*Wj 

^ J 0^^b>*3 4 J -J jJF* 4 

j *3 ^>aLj6j c*4jL<G c ^,lijj 

j ^ jjl-tiib t^-^L <j (3j^ aj (jl^lj^. 

Ij)^<l jb^lCaU J CjLcuftjl^ J dunJJXU <J JJjJ 

j J^^b ( ^ <<a. (^lbju45Lutj 4 4 I 

jl». *u ^ c5^<j c?J-*<j . cjIa&j U<j 

j Jj^6J<jj6J <jbtb^^ ^jl^lu6J<b 

^.SfA* c ^ jti^14 -w j (inscrutable) 

(Thales of Miltuse) 6 j<j^j nIu ^ ■ ulb ^ja<j 
[J* “ »*<J ^ 1 * 0* o^f (Jt— Y*\ • * ( 3 * 't* u»° —^Vi 

j ua» unjj < _)4_i_u<J ■ **■ <*jj ■ ■■ 4 OjJ 4^bJjb 

J 1 ‘ b 11 ‘*J>->^ ♦ Ojj<^»^>c»J (_g4^^ jjVi ^ ’t 0 &j*4 

_*<-> ^JLuubJ ^jl^b^L Jj 

Lf±i^ J Ajljiiii^^u ^l^L^Li 

J 0£*J-** *Zjj>a\a ^Jjjj ^ A jljS ^£<*0^0 

4^<J>o C£^j3±* 

U>^ 1 u\> J «ii J+JM 4 {jUu^bj^ii^lA jjj 

Jbu Y* * ♦ *♦ ^lj<i j^jjj i (Homo Sapiens) 


ir 



jX*j t ^jb 4i 

Off11> u^ Jl*- v -^*3<A uj<A. Jj Uio 

** <V* ^ 

<J o^*^-^*^** < .C t ^ ^ tuli^OL* 

ufj^J 4 ^ <1 «^e<* 

(jtiij ^6j<— l^jS ^^jlXkw^Lut 

*0J^ 4g<U j/» Ui«ijUii <_pt£ ^^ijbjSui i uii'j 

0 ♦ • O (^4Skbaj<*« 4 ^jjl^J jLu <4 v . u< Y 

tf TYY_rA£) (Aristotle) i j± i ju- 

b»j<bjjJOj J<j viu>A«) 4 (J>-V 
6^1 c oU^- ^ 4^ Ij ^ A^4 j 

y-i J ^*U< n tj jj jj<ii jj 6j4^j^J i>jLu (jpJ^AJ jUj<JJjj4J 
j ^AiLoaAO jjjllui Jj b><j Cr? 1 J^i 

’U±*-H ^*«tihiji. 

^ <£_JJ^ (^1 ^jjjjuIuj <au4^ ^.<S<j 4 ^L* c***^ 

uj<-* cs £<u : »^1£a^^$ o^)L »j 4*^j*aj£ Iaiu»l3 u+*2i <s°A° t^bk*. 
U*ilu . Cjo^Ij <J ji4-ojL* ^i 4 -* cS.? 4 ^ 4 ^ f^ 4 * 

«CuiiA<i f*^V ‘JJ* ui^<^“ 

(Ionia) Uijjii <J ^<^<lb«> 

0 <, tf ^<x.^4^.4l4S ^4-44 O* 4 ^ * 

^LjJjli . Jj^6J ^ 

ti 





L*U 



ie 




6J_>l*J 


<* <Gl.KtS J-U 0 J A> 6 ^ J ‘oj>* «**■£,> UK«3«]U. 

J<5<i l^i 

iIju jLiAj ^jo. ^^UajA— <.45 .<j 4-» Uj^G 

oij-ljAi Ujili <J f$<i 


^ j>J n j ftJ tjjO 

. A JJA J 


<J 1. 1 J^j Cnij^u* ^LkiiL (jiJJ 

^ -0-v (Pythagoras^ j§L^ 

^Mj^iijSiijuJ MJ t jli^J oj jtijli <_£ jJb4_t 6jljx*llj 

<jL«uji4j I 

(_se a ^>^3 LaAj^O 

l^ 6J ^Ja^La J (Jjj-j-?* 4 cAj!" 

: ue^ 6J **JL>-i< ^<U •Ujo^ajoj «L<*j bj^*<j ^U j <J 

^J<J jej<J ^-u 

C^Shi^ 6 ^ t1j£*J«£^. <J bjjSia. ^<V»t“^4-J 

(SJJ^ <1 . <J<-A h<5>«G<-j (jjljfjJ J<£<J 

J^<J (Bass Guitar) ^u ^ 



_,<£«. 1.^ .^j 

J <*>«* ^ L «* <-i<Clj.U U*j_,«* 

ji<J J (Sj ^-> J o'^i<J -u^ <2<. ^<_, , 4j)ji 

esjiijSij r<f bjo o ij(Pitch) 

«* ^UiL. ^ c-v,^ 

.c*_>vu (Theoretical physics) tf tu ^ 
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®Si£ 


smS**;***'* 


#J j^ J ‘ojjj > ^V>U»4S IjUij^lj 

<iL^io j^ t^l£* 




^Li. <J :L^IS 

LuL ,'l Lul$< >>U> !^» u> 


<ij>« 


j<J tsl-j^ ^L-L U»c jlSij j* tfl—«e *e^ 

tjjl: <? ijj-x - cr^ * !•»«-*>*,>«— 













»jUi .(j.y tf T\T_YAV) Jjlji ^(Archimedes) 

C 6J^ ^ ->Jj 

-»J^L t«<iL,<L 

jjV j±y** *i (Lever) 

(#*^V uS*V ^ 6J J&->> 

. yfL^u • (Fulcrum) 

u m<l* jU<j jj <2 ^4Jb j^aj Aj<i (Buoyancy) 

4jIu^<U <5 kj6j<Lui 4 j t 

* C $3 » ■*« J<Sd 


(5CuiJ^ Oj<Cl^Oj A^j<i ^6j<jl51ui (^Luill La&^j*LA 

(^CuiJ^ 4 j 4jlu^4j t ^OAj^jU j ■ ■ -»* jjljij 

Uwlj ££<jL»4j C jlj ^ ajK^i 4^j<j<Lu« 

• <,j J_£<j 4^tj^ 3^ 1 ^ 6 J £ L*aj^<a 4 ajL^U<u 

^WlniMo <» ^ ^j-. L^U C£*3jM->^ 14J<J 

L^i‘^3 Jhj (Euclid) JjKjj ^AJJ<J i£bj 

. ^<-l-uA^L^ 

Aj<il£^3<J J J^s (S^iJ <J <a<A ^fcn" ..* * ** 

(>v c 5 o1 ^-"vn*) (Anaximander) jv^ t jz 

Cfi <sZ>J^LaJ j Aj<A&AaJ 

.UajO icsx*j^> *4^3^ olj<£ 4 oj^t* 



oje 4(Evolution) <_> ouj o^UIj f<£<u 

^ °^ Afc3 tif<s3<u j*aiUuucLli<5 

^M.jU^i <J •U> i ^ 15 o^ai<— Ji 

(>v c** r *- **•) (Empedocles) <(Sicily) 

(sJ**5*^ V clepsydra 3 aj^j 

.l^i^li ^jU 

1 J.>~t><J 4J t ^Vij$ 4 J 4_*» *■ 6^jS!jlLo 4j 1^<Jj£ O j 

^4^<la ^<b t jjj 6J jU <1 lj^6j * <TJIS: C jjjjO 

c <jLi j<£j ^jU_>4 _l-u <j<-ft 4 ^<Uj^U t>jju>j£[£ 

<5^^ u .i jK jjj,i ^ . jv^jls l ^i <1 ^ 

4 jlj <J 4^4_»_ijli A^J-A^-*^ 4 £^uJuJ^I.J ^<^4 _Lo j<^<j c ^^*1J 

<r*\u -~^>ji«t«t‘> 4^ ■ ■ *- <j«t_ilj<J 4 a^<jLij_Aa j <_£4^3«L* j<i 

4jUk^.4jk A-4J tj (5^^ jtj £?.*> 

. 1^4-a <-aS ^^5* 

(Democritus) {^j^jZj^S) JjtViL- j-u j j** 

‘J-J tyUje iSjj^U <d <)(>v tf rv-_£v) 

u'i jp tr%- 

uifcj% ^4* oijSU JjSaj j4i 

^ ,».<* jjS •*** <* c50 ^ J 

^‘‘J* 1 — t*%*^ -P <J <jt£a 

1,0 * ^i*^i ,j W->WjSj«£ u*e ‘ c * jSU 45 

£A 



jj * 1^5 • '£&** (Uncuttable) (jsjj^ii 

<i t JS<j j<J ^oLaJk<j_><J <_£ J jLo 

j^»<a ^ ^(Atomism) t^^Lv 

*j«U2joj (_>u 3<5 t* t a1 jU*UmJ^ <1 

j^<u ^L-oL 

.(the law of Inertia) 

^j4j 6j4j L‘i4j ^iit » i ft 4-oVi 4^ 4_Jo^Jpi j<j 

(o-jS^tLuuj^lj) o 4 ^*^ <1 _)L^_o«^«u cAAj^j 

liij, Cj ±+<<J <^«u <£ 6 ja( 3 - v <*tv_Yr*) (Aristarchus) 

jil$6jl$LA <J * 4 > Lu4j . IjJ 4 * J j j4j jK4 jjj^jLi 

„V‘ “ J *^L><5 *J ^ 

CiJ* 3 -)^ V ^JL> J JjS IojIjj^jLo *^jL» 

O J j 4 ->>** Ci^6J 4jUL1j ^<J 4 j • 4jIj 

, 6_>S<u<i (^j*j 

V 0^ 6J -)J <j<J i (_£<*<&Jfj>AJ ^.<J l/ > 

C <_i i^<j i, ik 

o^ ‘ ‘« j ‘ » csj* j t V 

^ jjO »>* LA6 j j4-A tixu <Uai 

^ jji i m l^ Jj <U<j . 

(J ^y h * . J 4^<b»jLu<j| Li«C *^ A J 



b£—1^ «J ^<i ^ | J 

• 6^ ->» u &f' 1 " ‘ <J ^UaIS 

jjS *Aj£ <^U.Je^ <J 

-uj^f cA^^^f-5* 4 j^» 33 j 0^s>* t 

♦ 

j jjji Iu4j Ijil whi\K<.‘ *“ ---^ LluIi <J t jjjJ jS 

uWj^^ — <lA^*f AJ *jU-# ^jjn.tj j 

<i lS<j jjulAjI^O i h jj<^ Jj LuO ^<j c j^jCA 

i<^uJ44j Ji >^ <^j~> IjLpj^Ai <1 e*^ 4 ^* 

uW^“ ^ (jL 4 •*• • -‘^ *^ » 4 j ^ 

^Js^ 4 * JM t JjS^J i~u_uO ^ - «lu ^S3 «J _>jj ^*j ^Ijji v <>#->£ 

‘J'tili; O (j. v tf YV- -TIN) (Epicurus) .-»jj~<l;4i 

jCL-i*i <_s< *^ ijiiL' ojL>j j<i ‘jj? V J J 

J<J J? <jjJ?4i»jSO ,^L»^»jji*_>L*. 13 ixJ*-i O^J** 

• ‘J^&jIwUj t (Jjt_ >M ,li jl< . .j-^. j_^a- <-. ■‘S ‘ C? <iU J^*" 4j i <i 

(Jj£».Mi U*JJ<A 

*^t jjJj- uii. j JL£& ,^*3 <J Jj>» c>jj# JJ# *J tf J*J^ 
“•**#*<♦ ojjjj^S tf *j4i tf-jUjw ^iS^-ijeU tfVJ 1 # -‘J^ u<i 

<1 «£sj£ ^ -*' i> * 



ji jijL. j IjJmj* < (Cosmos) 

- . oij 4(Galileo) ^ ljuV <, 

CvJ«jj-i-u gLilS<±Luu 4 ^J J ^Lol^} <J 

Lr i— ui^Jj f*<* ‘Jjjt 

jl,.-.../> 13 ‘Ut" *( 2 Pji 

«ujj 4 «C£->!.>■*■“* V OVf^^Sif< Ljlla<jU 
Li o» i»^ ^}V > * uaJ ^.Jp<j ^><^<5 

j<Lui<J ^JpO j t (Jj^SkSJ jj Jp4i 

J p-t^J<S^)<-txi Lj 0< « «1 ^*V}Ka 

.<s^j ij 1 (Cyclops) 

jjj jK v «*il-v<U-v Jj ^iS IjS^jJ 

Laojj<a <j^»<i 

cA# cr A ‘ L ‘?^ ^ ^ 

j,>«<A t^jjjxwjji (Anaximander) liujij 

« ^ iujJj j 6 j<jjIjSj<*4j <J 

IjkAjj^Jk i tjAj^jjlj ^l^3k J ^3k(j j ■*■ uil,*L Ijj4 t ot jO d 

- ivo) (Heraclitus) 

oL£j ^<j6j^>hi <Lj tl^JAJ _>Ji. (>v Cff oTA 

*obw LS^y^ J <£j* (O^Jf CAjaJ 


4 lPj^ w cUylijjuij^l OO^Li j<f j «_>l£<ijjS ^jS ^ooLtlo Cyclops 

{ijlS^il^jy} . y_jj C* ^ o'v* - 





^ 4 (Stocis) jjljJ 3 ^" » i4 -‘-“ Ji<^. 

^ ' JJ* ^-4 

<-2 i_>* ,«il£L**b oL*" 4 -! 


cA* ^ ~ 

IjiAj^ J JJ ^ ^ 

, ^ V*o Cui^j— ^i^U-L t54jA5 ^*j<m .jjS 

jb° f * 

^4^1* , bj*» o‘»j t “«» ^J— u b^A i-** 

jj or 

^4* *j*JJ c^^ V ^ f* 5 jbj^jb 

^-L-L cr*-^ V 41 M >» 3-*j 

^UliO i<j3>^» ^ 4 J*^ JS? 'j J JjS<*a 

ji^L-U U i i jl£<ib&u <j^ b<Jj^ 

jV<| >v (Oi^i <iLL-uL j*<J <J _P-^b (^6^0 Jp tjji 

(Asteroid) ‘*=>3^ 

.*W* (Elliptic) u&jojtj c*-oj <£ ^s* 4 ^ 

Jj lS 2^S ^I^AJjCajjj j 4 -l^u4_1 4 »jj - -*J Y '^J~ j».<i 

1 lU4j a^Li n ^6 J<m <J , jjj ^Ij6Jj<j A > ^ ■ -• 

(Thomas Ac|uin3s) ^uL>j^'*» ^Laji i^^ **.« 

c^uJ<^ j* ojg^j, ^<£ *oj f <J (j ^YVt-^to) 

<lj *jjL.<] [(jlS^Gl j^^i <j<j] <jjj^ «cjgj j j > j * ^ JsP • <-<* ^jjj b 

CjlfcJj jjj <»Jp .». j^ftki <J OJ<ILM<J<A <J J$]< 

^ tPbj<i 0-1 jj— ^ y* » l J>o<A <£ <»<* ^JJ* 

. o 4 ^ 4 ^ crfbjS 

(j***bo jVi I u<j 1j^<a6^ibl ^6J<Uo <i Jjljj 0<jb«G 

(j i«ur._\ov\) (Johannes Kepler) _,<i^s ^L*^ 4(J :ulii 



Jh» Si** J 1 ^ ^ 6j l 


«<ijS CJ ^>AJ J «U-u c 

1 ^j!il^ <U ^ ^j<S»6 j jllflft^j t ^<j6jjlJu ^4_» »Ti«1 jjam ^l^UuL 

X >,,, -0 ^ ^6e^ 03* Si^J*j^ 

^><mi<J c> ii> M ^> 6 s^W s j^Saj 

j<a «d ^^xILaSL* <^^*$<1 j . *ai«u 

(_£4_C.Ijhj . 33* O^J^ 333 <jL^ta-«l-aJ»«tJ l cf *6Jj<*M <J 

jJj ie ^ 3* *j\^±a <J (Jj— 

*-^»^ <(^>3 (S'?'* JM t aj^j 

‘»JjJ uW^j-j 4 ^ _>J>3 <j^!;^^ l ' td * (j^ 4 jj ' ^*j A 

^*j<-uu L* i t iH «t< j <t > 4 -^>* Jfcf Lr^* 4 ^ ♦c. nitj jlA 3*** 

j<i j>LL t(jLi^4j Lfc£»j^<-A t^^4j 

^<_»*^>>Uii Raj'Ll- cH^JJ Ul u^? 4 ^-^ (m g‘Ci\j±oyi\£ 


4^ ^ iij6J4j IjijjijUj^j j Ajtjij <J 1 <1 >j4j i <J 

^<AjO lj^6J j jjj,u >.ij 4 jj4j IjL^ifi ^jjj<LLu4Mi4^ ^ 

<J * j_^j 1 i^6j<j uli 1 nt^j <4 ^4jllu« ^4 j c (^gj j^ >j 4A £^J 

4^ Ijlj <jLjxul)jj j4j ^AluAJ ^Jp. JLuujO 

l^^** >5 cr*^ 4 ^^ 3 *^ * uJJ^ ^ 

iS^Jhi^ 3*1 c 33t LJ^ 4 -^ jV-" 4 * 

jl^ ^jl^AuiJUilj 



j j^i'U j .^jlSo^La. j<J» 

, , 1 4_1 t £-1 >—_*La£»,J j )i i » t wjSj , yJ , j 1—L-tx-u 4-i I 6 J (_> 

j^i <!»Lj<Jl^» 1 Vjj*Cj <GLu^I .i S la. ^4jj i J IS 4_/> IS Lj 

<id -s. _^S . *^‘C*__S6 j 4-j ,jjL*S<j i ^S<_j J‘‘S-J IS < 3_ > . i « <lS 

^ j iSjl j^jS ^Sj_u e ub o La o j 4 * j ^ j i l j. <J ^“-uj jjj 

- '- 'j L v i?. * tl)^ 4 V j d ^ _v ->>£*-* 


«S<j C O^S-Jf>J ^£AjL»_j6J <_£ , <S<jj O j} j-oj 

, ^ Lkj IS 4 . 0 -S^S J) 4 ‘ “ J} 6j ^S A.J JjLtdSd uljJA 6 ■ Si^lS 

IJ6J<_. ^IS <d JjtS^O C5 4 - 1 J^?_> J 4 ^* J-> 

jLi:j^>S ■~t'i i, jji.' ^Si^i,».n >^j uISe>_i sjLij ^Laj i j >j^ 

^ oL.34^ ^ ^<jb (Acceleration) ^jtjalj^Li 6 ^*0-1 > S *.ilS 

4 jJftJ jjS^% ^S ^ <a in.T.jj. “ < Vi ^ j Ti ‘O 

‘ , " i ~ ?: 1 ,^SJ<_S _SjJ-jjjjJ j <U<j <0 4 -»^j 

. A ■ nj j 4 -j jjju ^ . j_jlS< gLiSj_» <j 4 _» Lj 

4 &j<uS<JL&> f.<U J <^-*^ 4 - i J > l t . t *- r t ^j 

*uj^ JO OJjLj^Jj w> «Uuj<u jUx* jO 4 ^ jj j ilj 

VjL, ^ J^<j - U jAZ*\i J ^ m £ ^IjJ^ ^<i1 j<C 

ts 1 —^ ^<l iV <J j^e 0 ^ ^ Oj.-*' 0 

'* J ^‘*'* oLti-toOj^C LAajj 4 _A 4 a ajWijl* 

*0 . 

Csi^* jL»<iJ ^^ < S; 4 ^?' ^ j4 -‘JJ 0 ^ 4 ^ r^ 4 ^ ^JJ-* 
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(ji-bjU ^jjh 



-Gj-iajU-L Aj £> y\ ..?■! <_» 4 S -»1 _> jy=*- 

aJ 1 >Tti hI^aJ 4 jj^aj«U j,^, 

Bishop Tempier of ) jj j. j j ^ j > a^1»a_ 5 (j YW ) ^! L.. 

Pope John ) (^L LL) ij£^l£ aJ (Paris 

<£ (heresy) ^j£ j aJa-a (m) <J I c ^n 

> I»>A_j1jAJ> j_o<J . ^ jl^> J A_i j Li A_i 

J-? jJj wSLjA_J^ ^L^L^uL A_i ; _? JM *J<-4 


■._5k > ] A_Ju slkU 


t- 5 k jLa »lj 


^ V 

OJ>T- 


LL a£ <uij£! 


)A_i_u . La*j j^Lfi 


4 J_>-o d jA^jlj^o£i^5 ^U-LiLi 

* Ij^A_^,A_i ^ . ni l 



O £> 



^jj<_» LjjJ»> Ij'j f^S? J 4 -^^ ■U'GIj'lI .^Jj^ 6J j6 J 

\'o t j^jjlLii^j 0^^“^ ^ V 'S’ J j 

?■ • 

jj ^1 j<5L»Li£ ‘tl Lj Ijujjfij lui j i ^A y l> jj^ ^Lxxx/L 

(j tfNcAl— \MV) jAllSt .ij6j<G j«-» 

*Vt 4-1 ^6^) j1^4j (_^Li-uLj jJijii 'u-ul^^i * w .i-lj’ j 

jL^<-J3<LA <-* (, (Liuj4^ajjfi»J J 


ilj*^ <J jjj j«(_iuj<J c C jL» c o_ 

I_£4jL> ^j 1 '" 4^ ^jl^4S_ijS ^.uuii^j 4_l j ill 1 Tij LA 6 ^<LA 

jO JJ ^ t . jl ... >lj J ^l^jlj 

t<Lj«_i I-ijl£><-uLi6jjLij t~±±j Lj<»i_ijjdjjj 

a-^ (j ^>i<\-i_ua‘) (Descartes) oj^j *Cuj 

JjS v j ^ ^ o4 ^‘ 

. j^-i-Liuj• lSIlj 4aa > ^ »■ ■ «'t 1 


LT^V ij^4_uljj-Lfi AJjLiJ lj ^jAjL) LIj j ISo J 


^ JijSj 4i(Mass) 4^11^jL 

(_J<Jjja. ^-il^LtojLj <J JLIj jC4_» (_^Li_oL» ^yuu Ji-^Ca j4£ 

^ ^ ~ J"*^* J)^y° 4-* ^4j ^jjLi]<l_Ljj 

<j \_A6jj4Jb i ^jS-1 -L-5 

^J 4 -* (^liLo <Lj <jLL_uL ^.4j <j<C ^j^-<SXa 

l (_5<CLlIj j^Ji ^iSoj^ <J Laa Jj4_A 1<J<J ^jLjA jfGjjSjJJ 

(Initial condition) ajt J o^j 1. 


■JJ^i 


d^'i~> 


6*1 







<\~. 1 < t Jjl^J 4 ^ 4 -n "\. ' ij ^-* * “_% * ^y ^ 6 " 1 —* Jj^ '- -j 

t *V f'"* ‘ “J ‘ '* 4 0^* J m i „ , ijj 

^L> ^lAojljS-J^Li-1 < t^^ 4 ’J 4 -^* ■ '~ ‘ J" ■ " 6 J 

<J '-Aj _>-> jA <jjj^a-» 3-» . vUij jS-i tjJjAj n't , ,| J ,.u ^ 4_Li,<L$ 


JJ6J J<^ C J-A j^Aj j |j J j UjJ 

jljO<Li «A<_^\ALj ^*^5 4_» l * J ^jIjJ ^jlAL-uLs ^j - 4_1 

* - ^ c «i Id i j^jjj^J Ij^iwi ^ 4_1 '1^6 j^ 4 j y^tAjj) J jl jLii 

^ A j 4 j , -"uji-1 1 _iAj JhA_^ 3 -» 4_1 ^JjLo X * ' _ J}'** ‘ < ^— 1 |jL> 4 a t t '~. *. .'■ 

flj ^~1. .. t ■ ■■ 4^ Cjlj ^li-i-j£» J Cj^- J x * 3 ■* ,_>^‘*- ) ^j- 4 ^ jj^AuLa 

La*j^<_a) t> j^-» Al-i^ jAj^jLo t*IA <J ^< ^j . > V ^ji-j t 

Ji j <_» .O A <A . At ftlmlm ^_» Cm j' 1 ^ * J a lAJ <A ^_j A A- l-S 4 J ^ _^J I ^-1 6 J 

. (a j«Oj^lij4Aj ajljJ 


A A«L> ^*i 

^<L» ij^A ^ y 1 JJ < 1 I I J>A ^yj jl>t JM ( _^-ljl J|^>j-> *1-! A* ._f“^ J 1 -^” 

J Aj *A i» J Ij ^a. O^j A_i J ^yjj 4_» . _J Jr 1 ' 11 JJ-* A 4-jIj AA 

4 '— L ?J>J^ -J&* (jL 4 4 >jUAifJ 

' J ^j . diCuijj^i ^yjlAL_ajLj ^ 


c^lA» Oe 1 ^- 5 ^ 

^‘GLL^iL j<^ 1 j_^A .4^A ^ 

^ 4j^j^ 1^<G <AL^ t ^j«G ^ 


^U,L 

.I , 4 J 


4 J 

•< 


. 4 j 4 jI> 



£> a a J <_^e» <_» 


4 ^ jtj _p. J ] J*-> ^ 3 ^ ^ 

Ij \j Cj 




^ 3 ^ 

lj c S^'jH J 

. 4_fiLa j<Ci t<‘ii.i < b^ J ^ ^-T*" 3^ 


I 5 6 4<j ^4^<j 4 < ~i j^uaj 


OlA (_£ 1 


<J J 1 0 ^ vZ “ M ^ u _J_>^ 3 *jW* 




aJ ti J J Lo >" « ,1 'N.^'tj «Jli 3^ > a >■> _jA^» * t _jZjA_^aA_j 


^.... jjj j«ut bb-> l q _>> (_s^^ °er*j^e -j 4 - 4 “V 

,5jA_» ^c, 4 -> ■ ~>^l£L->~> 4 £>3 A * jj-i^J 3 **—* » CS~r~~ > Jj\_«i 1 > < • i j * > 




A J> 


4. « 


L>e* ‘ 4 jjJj^ ^ J 4 - 4 

«_y^ <j 4 j^J ^jbjA-iI—OJ t < ^*U -9 


i»^i 


. CmSi'iA 


O' 1 1 1 " J 1 ( £> »- 5 l 1 jj AJb 4 _>) A_« 4 _j ^ £> j^'i. 7 i jLa 

tf 1 — 1 * ^>* jjp O^ -b^ ^jC^ST-WW) 

^Li_uLj 3 ^b^b 4 £^L<-wL> ( _^- , -w <__£ < ^£jj aJ ( ^ j _lLi-*aj 1 _ 2 > 

C jl^6j,U^A«A J ^»Lo j <J$3*3 L£j < bb^>“ J >e ^ Q-O ^ ' 

iSj^ (Tides) ^j<u ^ ^b 4 -^ ^*3^ 3 3^3* j cs^^b 4 

- Jj -J 3 bjJ&b 

j«^<J ^b^b J<b ^<l) 

J^" 4 - 4 b 3 Jjl_>uLblj 4 >3i>3Jj^3_SJ>_i_» aJ t 
bi J^J '■^‘JjLoj^Lj b 4 jLl*i jV <j bjjlS . ftj^jjjj 

Cjb ' »■ t ^ j )" 1 J)*' >■ C» jL jl.\>tfA /jb t 



. .gul^jIa joJ ‘■LsJ+ti ^^*3^ j>t j (Mars) 

:(Alexander Pope) WW 

6 Ij^JJ 1 ^ «*j ^l^LuuL J ^xA,j_y^j 


C .-^ .. jj ■ •■ ^Ll-wL» ^jaJ*J j C5 4 -*333 Ji'G^o ^a.<J 

^ GL*i» jj ^ j) < i i j<J 4 ^<jLljjjj 

-(jjJ 6J ^JJJ 4 -* <J jjjJJ-i ‘ “ ‘ J, 1 

< «J jjz*. ._ 5 x> 4 a.'it *G 

Lutl_» t ^^3 33 ^*-* ^ 

^ j /^ , -‘ < * 4 «d a , t . jo <^ 33 ^' 

3 Giji l£*J*J*^ «J 

(jSajV aJ - '-ujlj Jj (j-^ajlili i7t jj -? ^J 4 -^L^-^- ji ’- J 

<LjA 5 L)Li j 4 _fl f-A-» • '-^ j * J-> 




A_aA_1 j> A_i_u 


U><C 


4_a<G <5G 






<Jlij^)-> I^!1 Lj <_>AJb a_j<CS<^jLo^j<Lfl 3 ^> 

u>,A^>» . :cuji lj 


• C^- 3 u ^ b 3 j ,4-A 

t o^JJ— ^LmmL <_» vZjA^L<U_o ^LdAjLj^jJ J_o V*. .7. .A^S 

333 4 C^ J 1 (_$ JM JJ^i <_» A_i J)J) j ■ / 4 \ > 4 Q < 5 >i» 4 -» L> 

^Jj^<\j<s> 3j .oUftj S* j"--j: A 3J]lj *j<J 

*^< 1 ^ t (John W. Carroll) j j^\z j 



,J> Jjj’jV JIaLU -d O'-S^s ^ v 


>v O * 


^ O ^ A -,' ' 4 > ^ _J '- A * * ^» ijO^j.HjJo <_> Jl j'j 

1 ^ j^j V « ^ j j~0 

4 . , . LaJ» *Vj 4-J l > j M ^ L A ^ J > jfc'i ^—* a ~ ‘ a i l . ^_, » JJ ^ a5a < ** ^ . . , * ' ) 

t ■ .. Lt «<_J 4 m> <M *—> _^-l J A t lj jL , *TU-«aJ*J <_« «_!| ~ a. a '. ■ A '. 4 . . . ■ . ', a» 

- ' 1 ’ 1 

• —» JJ —I J 

— *ki j ~j >» * d 

^J-IJ V> a ..!> a t '_~~ M.t<^^-a-4-l ^LuajLj . ~ a > & J s. A ^_L*a ^ ' *‘ - <j 


w)'"- ^J * * ^* 4 >^_ai o <_» J 3 j*j 




*U , C> V » 


I ' -* 4 ^_a 4 - * ^ ^ 


^^ 4*0 lj<Jli»a jd 4 ot^j _CjL i2<_l_i 






jd 1 >> 1 J J^J_J ^ -3 -1 ■* ^ -i * _^-lJ l - ~ a a ^ A J - ^ a ' J JI a. ' ^ ^ 

« y <-» d _i_» \Jj ^Zj<Ljlj<j^ <- vu ^LkJ « u 

K __f- i ^ ‘ «l j j Sjl^)1jLk^. <Lj <_l Ll (! a^al^ a J ^_1 ^ JS d S^> <-i <j ' — 

4 Oil j^i ^> 1 < ^~~a . ^ L^*t L* a^ ^4 t **-i am^ «J t ^ <j l a -la _a >_* .- . a« !_» 


C * * *> i i» <J 


^ <_i' 


.*-i a_: 


0^ 4 4 _lLa_^j l_l >d vS-i—0<J -Sjjt ^.LS—a. 


-J > • 

« KM' , V ^-i 


4 >J^ 4J J "J 




dUt^ i^LcL> 4 ~ *■< 


L l-u 0 


■-cO \ 


‘'m ',Li U ijij'' 


4iiSJ'' J 


^ jO' ^joj 0 1 J 1 ^ * Orf JJrtJ * jl_: 


^ ^oi ,\_^ 

» —' «bt ^ « 


O 

IdJ J <_l % 


^ - k ._,-.^ 


dl 


v> 


L. lj<S 


<-A <J ' r a 1 1 J o J *K—X-M O 4 J4-4- 1 _K^* k w »^ ^ J 


a- «Km > -^-> O 


OUlLKj a :-aa Ij 


_a -K- ^jLlj jl^-J 1 'J-^ 


.4 J w> 





^ 4 _» .a j aS'i > 


OJ 








!'-V 


t i < t ^ *v t 4_!t >) iA totJ LfcjuiLi <_/-> JM-* ^y* 

j«-* t_y j 

J jLaj^- 1 LuiLl <0 


\l< 


J f - J >^ 


> 4 _i 




V 3 V 




\<r 


~tt 


j 4_i.u t <_1 I_1 j l^ \ * • 1 Lj , I j La^ j 










^ to jL^._)^_<_« . N 

C 4 ■< ft LujLi ^_k (j>LJl>) LujLjLi jJ'LA LiIj «Y 

**3^^ S*J 

S 4_a ^jLjJj j ^_i 3 >*C^j.^L^L, ^ Lvl^ ^_> L»L • Y 


c O 4 -^ ^ J'^- 


a_» <j»LS-j 3 ^ <^ _) !_ ' 111 ^ ^-* 


^.ja'Vtoj , to^jl^^ . ., flj Jj I >4 . ..a ^*>^4 "«t - - .l~J_ ^ l£ 4 _fl ^ ^*-<-» d-» ^ 

to j . tojOto^l^J »3 *" '* * * ^*n 4 jp ■ ~ ■ 4_» jl^jJ ^ 4 -J 

o^L-L, <£ 

Lj^jtoU ^ ^<J 4 -t — 

cr“ 




IjJJk. «L» ) J ^ 2 k. ii .'CU ^ . < V' \~'4 A OJ^ 


CT° 2C, J 




\ Vi A vl^'U 


toj j>-i-> <-t-*^-=w_» I <LcLo <Li C *^ ^ 4-1 <L> <Lj O I'J $-* 




(Old testament 



t * J < Jl Lo j «»J 


^jj <_S.r 

*; <j 4-A Lkj j y> LS Lj <J a _i <_j ^ IS a j>j. t>>. _t, ya L L* ; - ~^ 


j4^. j^I* 0_? Jj j'J jl-1 -S&J t y >. . ^ J O J >> >*j <!* .<-.'^A 

|_, ,il t y* (< i.Ai .< i J. I XIJ t 0 J & J 4 -l 4 Jj >5: ^Sj jS 

^ V .~>i ■ <jS> ^jJLv^joj ( j->. >> 1 _3 __>-»-» >- S x S <0 j <S p. 1 A ~> , > i j 

I i .^. n K 4 _A <0 a ^ ^ _i ^S ~»■ - • _5 ^->IS^. «ii<Lj Li_i a_» I j jk—i. 

yt cP 15 ^ '• 1 “J* ‘ ■ ' j* l£ 1 V j j je>* ^ ^ >^* J 

->J 3 

<Cl J 4 ^ .uj <L_1 . 1 ^ HZ' y} j[^<l (Croquet) 


>Vs 4 >L» »*J \LS'jJ 


J 4 -* 


^,L» c 'L^O 


^ 1 “* jS 4 . C> J <C jlS-» J _$“» _} 3 ^“ >* 

1 <j a 4 _i IS tin l_» ■ ~ > v > ‘ I yj 6 _) IJ y~*- . 3 y C ~J <£ a J 


^-1 j 1- j, 4_i^j - S ay ^_t_t ■ ~> <Lilj<* lH i - . 1 1.1 1 , -■ •*» j 1 j 

^<£jy^. yyt\y c?*J^ 0 

(.j^j'i «<J S<J6 _J <}_& ^y-> J^) S 1 t t_ S ^^A*W> -S y J j 4 ^ 

^ J ^yyZ,^ ^eY*- 3 ^ ^ 

* yj <Ol jV ^ <0 otS ^—» * * j* yt j> 

■ J ^~ Sk j <S 4. _j Lk_„ <LA ^ 4 » ^ j_A 4 _» 0 -j-> * J ji<£oSu 

j 

. > yy^ ^ * t >y*^ j -y>j <J 

. a j-CIS-uJ sS^y •>-* ' :Li ^ ;>J 


1 Y 


* j 



3d 

^ . jlS -^JJJ J*£*± ^6 J l J J <f 

(Pierre Sirnon de Laplace) _>«>LV &•* 

uj^ iJ jV <j d *^ OVi^—VAYV) 

w £«u J <u^‘d jLii<LA ^r*L J ^ 4 -l <^* 3 “ <j 

4 _i6^lii (*•*-* 4 -» 3 J t 6 jOlj 4 J <J 4 l1 >^ ^Sd^S 

l~^.i, 13 ^°-e ‘ 6 J^ 6J l 5 >^ ^~“ ‘ J ''. 

6 jj j j^^ Ji j c * J3f _>Ljo-i lj ^ uiJ J j^ 



31J*t fl j > ^_£3^». -S<_jl. 


J 




jd> ^lv 




J 


<sd 


. £> J*U 


IS 


i_ $j~ ‘■•■^»L 




cSjLj j 3 4>J_k_>lj i * 3 * 3 ^ 3 ^ 

J-=““ 3 ? -^33^^ J 3 g>_> „ >■ =* ■ fc3-0 <Lo<A .OjjSj 

^(determinism) .^dd^u 

3 ? < S^>* o-““ , <> 0 k 3^e-" k ^^ j C ajjixii Jjb <s 4 ^»“' »i j 

( j* *-** j L (_$- 1 ^ 3 ^ d .^ 633 j ^j lj « *»„>j 

<e^ fd c^^-> J V <->d L^ 3d LAA334-A 4^3^ 

3<S<o ^ 11 1 m L C^L-oL 4 (3- 1 "* **^*L ^gL^ulj . <^>3^ ^yI>J3 ^» ' » d 

(Supernatural) cuS.*v-Oj^ <£ ^ ^i 3 *£jis u.d 

’ "• T 


u^i. ^ 4J< j i^ut ^<i<^j<i determinism 

l,, '• '> rlj -J -1 * - J jJ»jO t 4 _- ‘~ ■ •■ ‘lj ^ j -> j jL_>J • *J-^ 





<■ 


1 -1 


<. l >‘-* ***^~ i y* . jiii j<_j ji> j ^ 

',6j Ij^ 6 yy^^ <j (Napoleon, 

J a4ji jl J A j (__>-<-> *• 6 ^ 4j4_i_» j ,* 4 


* * (Hypothesis) <4ijUi e «_j .-». . 


4_»4_A 


. *C j I J4ji j> j_i j<5* 


,P«J 


.— 5 J J>-Q j < cl £ j <_1 


j*-*^ pLo 4_A 'Ll - ~ 11 lA ' C 1 •_!_» lf_» d _i 4_i ^ ._£ J 


J^~>^ oj3 




^1 ^A^jI_o^)4_£ 




-0 


»'3 


.s*j 4 - 


j_Jjfl J <—1 4_>A^j 4J Jj Li ^'<Li 4 CIj 1-S<s-J *. J J_~ 

^-3t5*p *4 6 ^ 1 1 ^ 4 J ^ < 1 ^V 1 < 1 I 4 «J ^<JL* 


. 4-><-A ^jl jL. 




(^jjUJ<_i^i t C) jaj l_j Lj ^_i i-»j->^ 4-1 ^ ~ - ..At " . ■. * 'd ^ 4_J Jlijjl^_»J 

O ^ „? 4_! jj ‘Li'Ub j I j| i v k _y i ^ <? _*->■ £ ' —J) <J> J^±-? jJ_JJ-»4J 

■JJ^ ^ J> Jr-* ‘ J<J ^^j-i-ilil jy±* t^S±£ ‘S’ » 0 ^ tj ^-i^L-ljLj 

0 *^J 1 l,u l —*-*j L> 1 '^ -~‘ Lo 4_1 4 ^L=w ( J_jl^<_Lii4J . l_i^ j) 1 _jL <J ; 4 1 i» 4_j 

•jj-J *— 1 * 4^a_JlJ /j lS^ 4_X-J>IL(—Ulwl I J, L.-u Lk ^J_> 4_| l_> pLiSv ^ 4_l i w >^-» „>* 

j (anatomy ) <J c?3^ 

<• 4 J J J^T* ^S-i^ '«1*^ 

3e ^Uu,^jS ^5^ (Pineal gland) 





4^ 




f> J 


•^o- 




I 




)j j <J Jh ^LU»J 

' -~>±! 


^Lojljlj ^■■ > c S 4 _»<l6 j L)Li 

S 4_il Ju <J ^jLxjj \_i j J Aj<JJb 


* 4-»<Uk ^ L>^>j^Aj jjlj C i j^_i_o LL» 

^Vj-klLl ^ 4 J J d i/Cil <GLd4j jJJjLaSAj /;L> 

^luuj 4_a^jjlSl j Jjj LljO L>t!> ^ t .\ wl. ,.'il j 

^>jj < ~ ^ki> <L>4_a ^l^C.Nj.s 1 j.■ ~. Lij<G jL tAjAJi jL» jIjIj 

J3 »* <3 «_>A£ -S -ljI^ t^j4_A ^jljLj i.u-i j 


^ A£ d_jd_£ 4_1 -*t\ >4 id A 4 li.^.i /jL» \ Jt-i 

4-*jl jAj ^S'<U .^Ljl^dU 

^u.Ljtjuj d i- j .«-Lj ^i^Lj^aj ^3^ a! ^Round Worm) 
j 6 V (Caenorhabditis elegans) 


V 

oiio, ^jS s>i^o d>u Caenorhabditis elegans 

(j*veW> * ^ ^ 


*(0 



^ <1 luo <**jU 

joi Jto b f 13 ^ <J*' ijOlSO^ 

^Jii U±eb^ Jz<i illUjVk <J .Uja^L 

Jt*j \> ^J* Aj ‘U J J^ £ ShP^ t^j<*. tfjSk* 
tjli L^b^S* u^ *^b^ (ji.j^UftU 

jb »*b^ V <X£ A *> ^<J<A 

j<] 4_»<A A jJj<^ 6J lnii O jj<^.^)<LA 

j<jjj<i ^Lai^A > ~n h_ >AS^J ^*i?Aj S JftJ ^Uj><i (^AjLLJu 

c»b*J u^*^ b L^bj*j 6 ^j <j^**^b c^Aitu 

j|^6jL« 4A ^ 6 JjA-* O^AjjjbjfcjAuijj A ‘ “1** “ Jj^ 

<J ^lS*j<jjjSi-»5b <j£j?*jb .<A±aj& j L*jji ^l^LwiL (jijCi 

.-..i* b^ ,, ‘‘* o»4j (Neuroscience) ijjLttj^ >» ^«* ■• *b 

jlS ■*• ■ "*‘b ^jl^Lujb jjji» jU^ua« ^ 

^<jljL*j<i j<j k^<j oi^Aj (^jUj A aA jjilSft< uuj<j 

.(jAjj lujb (agency) ^isjA.MAiijij 

(jJjA^jAiuiAj A^ (jLjp-Ai (£S><± J<jua <J ftj«Qj]j£J AjjjAJ Jj 

(SJJjG (S^iJ ^ *jL£ Jj j Lft.Vt a 

0*^“ jAi (^^>jI^j6J CjI^jLa i 6J<\< -^ t jjUiliilA 6 j<jjIj6j^ 

(^Jtl^A^udJ (_£&jAj Jjj C**j$L wu-ujj^i l»i*S»J»Ai AJ 
^ftjL <Luj^j2 .JJj^A-ujB jjIwjAjA-* Aj 

(X^Aj jj*<Jk - <\~ 1< AjAA iJ^iJ ^ l^A^J 

^ >>b^ bl6j <L.Jj ftaJAi ^-Lubj^ b^U 


“U 



<J (j ^Vt . ^ .u <J Jiltj 

J 5 cr^ 

(5^ JJ )j£u31£ <J 

1 u&J&i (S^** ^ op 4 ^^ <j 

Jj l <Uu tilJJ ^jj IJ> ■ “1»* <J ^<J 

uJe^ oJi4^ uOO*-* <1 u**^j 

ji<4 . <j LA6^)<-A ■. 6 lj£ji,>* ^5<J-idU<a. ,jU<J 

fjT^j yj *1 CiAtftJ ^y uOl^Jjj<G 

^ i j<iu<J ^jljjl-i jj Jj (oIjAO C)l^ l^JLm ^jIlIu 

!a^J|J) >-^33-* <1— Lf ^b^j<il> ^<J^J 




L^Lt 




<J <-oiS c<ja* * t —® JL>* ^Jj ^jn. n 'C» 

bLjje^ <J • 6 = »j^->*j v£i<£ (Effective theory) i j\Z 

^Lu^-Uj^b . J^j {£6JJ£Ll4*6J J<1 

4j <Aii <JJJ-W • < Cmj^j M miji I »jjj 


J^<J t5*Oj 

3^ 6 c^f^f ■ «o^ - isy^* (S-J* 4 ** <£j>*y 


IV 



. *< ,*4jl ^ «U j 4£<^4£ 

• <Aj_>*i( <£<#JL>* c^b 4 -* c<i^“^>W 


tu* 4 ^ <iLi^ j^+ J 4 * LfiJ^t^ u^b 3 ^ Ot*<* <? 

iJ+Z*'* ^ JjjSlj£ 

. ^4^ L^ &J*j$*'> C*& ^ b^ <-iS 

£n “ 

u^4-oJj4j j 4£jj>i«j 6^4 j V tl*f^ 

ctf^ 45 csi *^b^ <* 

<^k$ IjJj^- <_^4 ]Ia. j4—<J 

^U* £>L*il£Ajl3i6^ 4^ <jj4Sa <jLi^jlA cj^ljaL 

|j^j<J 4j£ *J Jjf t^34^ JjJJj 4-AAJ . olSiaj 

j4j ^ uTm-mjj j 4-^4J Aj4^JjSiJ - <>»4_A tP>J^ c i* 11 *^ 

*-■ -I'lj <J <Jjl»jJ . ~tjie».\ JiiujjJ 6^j<J 4^ ^Ajlaift ^ 

. (Psychology) 


ur^ 4 ^ lsX 4 ? J 1 c*b^ ^ cP^b 

• '_a4^ ^6j<S <j • j4j J<£<J * jljjli ^"n imj 

obi>^b ^<i^4i Jj 4-jla-ftj^ «J - 

^ 4_» Lw4j 4_*I^|15 4^jJjj ^4j CIxi^S^jJ4Jk 

*^t>J J.JJJ <£„><**» 1jil£*jl2i*^ 

C5 <^,> V ^4^<4j ^ ^b^ C^V->J3 U^ A ->Vi^* 

f<0 £l*o^ Cjj!ui&J 04 a4j j 4A Uw 4^4^ 

* <><* O&o <J ^ ^ 



l5 <gL ; L-uL jAa a±*S*r~ 

j 4 ^ 4 ^ .t^L»U u^ 6J t£->^ J *-fcjL>* t^Ui*^ ^ aJJ^ 4 ^ 
l*\u* 0 *^ Jj 

Ij^ LU djLwiJJ f»<S 4 jS >In«JjJ 

j ^iZjjjj^]<-4 ^ISL-mLa 

j^j \^ (Einstein) iV>i Ij o^_>*ijj J<£><i 

4<J<A tjLkJ^^J I. I I^A t il < nj jfrj 

-tl>* jtjlilj c£->W ^ ^ o^jJ<^L«^L» L^j<j <j)j<i 4 jIj 

ti-uti ^j $ 4 l 4 ^ ftj O ^tLl ^Ll IjJ 6 J (J^iJ jtm >j 4 j 

J 4 ^ JJ* b 6 ^ ^ 0 

^ (Derive) c£j&*** <gUL^>l> 

v. ^ol^aj jtlifcj C.^l.%j~^..t^dl 


U ^?^ 4 ^ 0 JJJ 6j4j *<i 

o^. ^<^i<J U ^)Ui6^ ^Uuij 

J T* 1 “J J^> C£j-*V J-fc 4 4-d<i S ^j^. <^Lj^ «CLiL_*ij^> 

• --=^ t£<?_>Jj ^ ol^J jK*Lkp<jUj^ l^lo <1 

^Ujl^«GAiL<J<u-Lj 1 I<vi 4ll ^ j^a<A <J 
J<^<i ^Ll^u&j 6J<-^ Jj ^6 ^<S 

<*0 j Ioj <jl£d c 5>L 0*1^ c JL \ uK ^^...'. ^ 

X 1 * LC?-^ J il J^ lJ O j4_jU> ^<A 

V j<i 1 jS«CLi 5 <^ <J la Lf ^^ ) <^u j aj 6 j^ 

J~ ‘ “J J^-* C^ A J<-* cr^ O ^>*^W 

• cAi 6j 

in 



<£ ^ ^ u >jj4jt 

oaS U-ij^- ur* 1 *^ <J j j6j<j 

^<j4iU ‘£^“ J *^4i ^K'djjS j<^ 

^UU d<*£ Ui<5 iA“*Je j ujjf oi* 

ftj<i ^V- ^ Ci^6^iuj ^<j 

•u*jS* u C “A» W ' ^l^L-L <l£<£frj 

^<itijiijLwLo 4a I j ^jlo^ftjL jjl^LIj 

^<L-u4£ j4a j J<j^* <1 4^ jjj^6j6J Lf S^<L5<-fc. 

^ jljl*i 4j 5 j<ju<^Ojjj <aw t 4 j<LA (jijJJ ££jj*U»» 

JjlftJa. 4 <J ^4^*4^. J<i J 

<j<jt ^|L«<^]<j I *.".Mj* 1 d aVi LU tt^jLuijj <i 


V« 
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^ HA. y\t 1& tS*l 

•• «J •• 

(What is Reality?) 


^(Monza) jj<^. 

«<djp»<£» jLi^j (goldfish) ij«uta6jj6j utiu 

. Jjl^ 4_c.Aj4j# 4-1 ( Iji jL« 4^. ^4 -*-jj^ 

CijijbdJ <a<] jlujljjlu^ 

^^-A4-» Cuj&J (. 4j<jU#6^)3j jj 

( £#* *}} _>jJ j 4 J_t ‘ « «Lo *j4j 

Ij4j<jL jk.<J <-a'i> jjjjljj LIj ^S?4-> (t^jlJ6J *5>V» ^ jj1^j<Aa44a 

< ajl » Cj-JL. ^ i . <X~ jK^.J <J uTj^ixfl^-ah. 4^ J**!*-^ 

— iffo ^LaajliiJ 4 jjj I^j4j ^-Uiij^ut. <5^,-U4-A j <jji Ij^jU^ 


*1 jJjJj 4$ (<mmU ( _ r Sj *^jtSo k_> j£^4j ICi 4«L tft b 

lyi L>* jLuu>L*Jj»j <«Vl itjl^b Idl JjjS jjiUj <1 »Jj*j 4 j *—b V * 


^ goldfish - 
c4^*J Jdi j vi> 


. jK- 4* *Jj4>4^- U 


vr 



j«J Ci<ij2<tik. 

^LjJj oJ^j ^ uii 

^ <jOtbU ^ *“ ^4i<jAiiJ<A. <J 

cr^^ wjO cr*^ ^ m J <^**^*-**-00 cr“*“ 

^6^^<242 (_Pu^ ^l 1 1 11 1 ^ (y^>* 4 J 

4ij>** Jj toi^b t J^<j 4i <S*^j3^5 

CiMil^) jCui<J » . - Sk J L* ><J (^<]jj^ (*J*j011mJJ (5jj|<J 

t^ijO i i hxL»4jj^^ (S^ ^ n*i* <J o <j]<-jj 


CAjljJftJ ^^i-uLsft 4jiJ _><—u<J 

<S <J <J CmIj^ ^l^LuL 


°^3e cr^'v 




ol^i 


->> 




<1 (^<J^Ajlilj (J o1ujuuj 4^ ~'I\* A ' * (^4jljljj j4j 4jJj 

4 J 4jL>Luit> jk4j m «*' l^J ■ ‘» ^jCtt <fl 

yjAjLu <j <-* j2J>J^^ „>J0 

4 J ^S<jjjJjU ^4 II mL>&J jAj ^<S<J ‘ 

4 J C. W Ujjj J^ftj «J^6 j 


^ Ao ) :> ^ 0 . Ji_ csr^^^j <J '(Ptolemy) ^U4}js oV* <3 

tf *P ^ ^ J i# m> <j Ptolemy tf u«3*s ^i» - 

« 4J<tJ§jO*jl>a»\i 


vt 



Jj (j, ^\*\0 

Ijlo^^jul \r &jbj <1 ,>£*_>£ c*l><p j,£ 

^L..<ji«11 *_jIj£JI *j<±a£<xu 6_><c. fcjU <j 

j<i j* s» <* yU tii ry * 1 1 .Ajljwli ' (Almagest) 

L£jO Ctf# ^ tZM »J <itj4jjj£j^j 

fO < <jloijjJj<5 ^y»<^ <J j.^j> j <3j>»ju 

• ^ jjfj t <J V <2S-& (£j*j 

(Heliocentric model) s^Ju^jJja jb j> 

jj<jV <i 1j 3" ‘ ^j-j * * j^**< d ^<^ojV < j^j^^Lju-ujjIj 

<4 t ^1 

i£j*j &$**'* J 

J <*bj<u«— <J Lui^U^jS d .c^ ujjjj^ 

j<^uaJ <jjL bjj)b <J „> o^aj1«u4a 

jb<j j u (epicycles ) ^^ijL 

✓ 


(Almagest o ^ ij^v <j tal-kitabu-l-mijisti «* x... v n v i^ii - 

U^S“’j<* J <i<*L> J* *A>X>*U *,4^j» v 4* <J <J Kj/^t 

_. \( 

jL <J &ft <S->Jj£ V (JSX*' 1 

‘-> < “ 4j *13^ ^ -<SiX^- Epi t# oii Li. ^jgy/. <j Epicycles w 

...^IS^^ .j4-*4j iylS<^L ifjjn O Clj (Aii ..j**-> ** 

* 1( j#lii(J ^j'w 4 *' 


VO 




^ <*5* Lf~V : u* U 4p u * 

ijj<1^tj 6 j<j CM«4Jb <£kjjs^ (JLil^j^J jjiLuilj ibjj^ ^4 j 

U^J 4 <J ^<£k«-a) CjI^J tu^La^ jh»j*J 

(_£<£,CiJ jSljJ . 

J j f> I n >j<4 ^jt^CLi JjLj Olj t Aj4jK«Uj^Jj^ 6 ^L^j<Um 

4j ^La<3jp 

<5^ l| .’^ tj<jV <1 ir*-^ ^LaaJ jp <j-t|-)jH» • o *0^0*^ 

<i jLw _)l^^ j _?1j4-A (£bjfl-6 Jh* J 



^ b Ju t 

<g«g ^<^<0 <g !j c |ju<£<li^ <J (Copernicus) 

(De revolutionibus orbium coelestium) 

f 45 f ^ <*\ , 

* 

.(jj Jjj£ 4-^ Jh» 

,^-L 4 ynVy* 

«u jL^<la tjjj )jj 4S<54^. <J jj£> «£ 

<£<ijy^j* ai<^.j4JI . IJjj4jJ>W : (S 4 ^^- *J 1-iJjjaJ 

^4^4hjjH» <,LLL<L^uj<^u f ^<J 4 ftjlj 

^3aJ l <3^4 ££<UjO UjVt/ . J<^<1 XiijijjS 

li,\ik«nl^^l 4 >ii»fr«A Itiij^j tJ^ ^l^6jl*u<4 

• a J 0“W V (_5 <a*L<a ^4J Jf Skl/ i 

O &j\y-ujyi ^<Usjj<xu j4l ^Laj^u 

cr?V^>* . j^<_& 

^‘Uj; <, burr <l b(Galileo) jJJi£ ^jjSL^jU 

* Jjj ^4jl4^jL 4&y^ t Cutu4^ Cf>5^ .: V 

4 <l*i»<^. j<J j<^a<M <J La^jjC* . 

y. 1 }^ <j4^<J <£ <1 ot£a 4\&a J+ 

J ^UiljU <* JAM <ja j^lL ^<u ,o^»4jb bjjje* 

4 

(_£<£<] La <] (_5 ^)<u-u<^jl*aj^J <L» ^Lj cUo-iftJ IjJ L**’ 1 ' 

-«iOjilj.J <J) ^U-l^<j ^ j_£jU.U J<£<J . C*^J 

(*Eppur si muove' <1^3 ^y^.^ i* .^>a ^<u • cr*^ 6 j*a^ 


vv 



• ^ ^ J Ojf J.Ml^ 


^U*l£ 6^ c^txJjp ^i- ti«. j . M Lli 

^-oj^aitJ^-* ^ •<L-u s>J j 

<-. .,i 4^i<Jfc t M^«Uj-i-mL<i6J^><»3 ^<11^. <£t>j . 4a<J<j§ ^L*<3_p ^Jb 

Je 

■ <'‘ 1 <JijJ^ (^^1 *S? Wldlj^AJ g t i j i t « i l i b 




lit i ij 6 


jS^oI5> 


J 4 - 4 -?JH^ o^ 4 (ij 4 j L?. . »^<jijjj 




Ci^L»4 i lit 


<Jjy? 


mS <J tP l^ < i Vt*\ ^La ^.*^<Lj 4 

<1 jJJ *J<j$^JJ* J **'* t^JJ*** V (l>^ d ^L-^o«LA j 6 jIXuj«^ 


• 6 w £j^J < ^- L ^f J J^-»L^U ^A^ 4 -bjJ -6 


^aU <i <j*j«Lj ^_ 4 xlljj Ol<£ ^< 5 ^ 4 ^. <J jj (j^f^J-?* 
IjJij^J . ol J6J JJJ. Ij(MatriX) mm' itj 

ofo'^J? ^ 

J 4 j 1 _>£ runjjj" Jjjja t cy^* j ^ ^ IjOj-OJj^JjIxmV 

J <j ' 6 j 4 jL^jLAJ t J*J 

.(«G*J^ <t-®<3 y»<^^<J>) &*S>J LF^’J^'-* 

6L»V <J jJJj * 0^>0 4_J£iOi4i 

j < i~i> 1 ...> v ' j ^4j^.Ltdu <-^ ^1 j<J 

-u*£j &j<i >* 


VA 



ij«oi.u- j ,^—oiU u <y *i ^ i- > <J *-^ ^<s 

<<> Jj3^oi>» <^^3^ £^ lj JkV oI ^ L 

Cj&*j <il^ <11^0^0 ‘O 4 ^* *-*"W 

6 uv <J jf o 4 ^ Nr (aliens 

4-a^j u^lyj J U"j£* 4 cAf^ x >?*0 <-'* 

j* cS3<^. u^f jj^ <* u 4 ^ ^»Ld Jj 

js^><-> <e ^^<]<i <J 3 ^jL 

Jjp^aijS ^4_»L^L c jI^«G‘LiJIj ^4^«ti 4 0 4a ^ 6^-* <_r^-^ c£jJ* 

<j 4-A JJ ^^j'lSaS^ CA"^ LS^J^ Si ShH (j-P^J 

j4^4j 4jLuiU > 4j<Jb 4^4.xa.L-u l^6j ^6j<0 I >*> 
■T* J -■ jjJ 4^ ^Ol^JA J<j J i—n itl^ <J ^jljuj ^jl^<j4Jlj 

jU -l. (synthetic) *^ij£ 

6 jW 4 *j <J _>»jAijjj ^S»_J (ji^J 341 f.'iv 

c^oj-^ J# ^-li $*-* ‘ 6 e^ ^<c.jjjj<d 

^<£<Gl o j-^ ‘d c*<5j3<^. cT a >jL) <jlj^ ^<J cjjj«_a ^jLftiLajS 

tl>t-j 4 4 oj j 4^ J^l2» ^*0 4_ij^j <_o<0 4 IjiUJ a. 

• LA*i j -H <i ^L» t (figment) ^aaa&j 


<jW j ‘iu. j c*Sf, C 4 <iis^ v ‘uV * 11 alien - 7 

j<«-»<J iuj <S tbL^i ^-.--. 1^ <J ^.*J<4 cjbiJ 

^ V<* uV*x* bjM J v u <i &HjS*J 4iL^l^-li ^4litfi 

■(uK^j*j) o*^ 15 



;JJ •- r 

<liV* * cA?j^ <*£»_4 

j3 i^xujSjjZ 4-*^ ui^f^- 1 *<±“ c><a-s<^ 

(Vlodel ) <i*-^j-tfe J >* <j^ A4 cr 1 ^ t>^ 4J 

4 ^ 4J ^ ^Ljofii :(dependent-.realism 

<^L^ <f <£**!-» o^e 

J J<J cljS<jt-u^ <3<ajS J^<i 



jLu* <1 U^ < *J,>'-w<-L<ti 

^<^<J u£j-uj^ J^>\j 'OjJ'ijZ £j<L*K* 

j <j4jb j>j& c ^y*Wj> ^ ^ ^<i 

^Loj-i-u <i ^ (Jr *^< : *faj<u^<jjl^ 

* ^ <J li-u<4 

J <U<Jk U^JJi <J±><? 

^tpl^LhAj ^ J (^L>f^ ‘ O^bjoi Lf _*^<Ai4_i ; »U 

a^ajgj j«u-m 6j*jjj (*><j . *—^2“ cr***^ V 

j ^jLSOoiSb*-* La* j^ii* 

jl j~ii > ^ j<Jlu • <j<Jb 6 ^<GIj4j ‘** -*■ ■ <^ v >* 

^«u u^eJ^ ^ ^ 

{j ^ , »^ d *t t IjiLjl^U<J ^Ojjl^LiAi 4 <j(^jlj jjj 

’CT^ 

(zebra) ^<]<i ^UaIu 6jjj <j jj <j 

4 ^tjl« ftJ<J 4 HjL '* I^IluJjJJ O j^jw^J 

J^-Uj <J <J<f j4^ J<J <j(j JJJOJ jUj^ ^ji^i 4 j yL-«lj<J 

jj^AJ JJ^xm (jiujJ ^t^6j<lu <A 4 OLkJ<i £»^)<_iJo 

^jLudi^Aj^JjL < JjLa<LA , ( jjjj4J ^JaCaj<Ajlj jjL*AA 


l* 

4^- 


J <SJ<£ J LCjlS. iSjiS, ouU“ti IjuJjjS ^iU> «J <JL» 

ju<5 o^S <b£<3< 



- * 


.(Realism) *jiji jl» 


• U 4 ^ U-jJUy <J 

oj±*J+ ^ 4 

4i4j Jj J 6f* J J^<J 

^jl*J *j4^JJ ^^<jjljai J k^O^ljjO Cuj^li (CaljjM 

<£>S* *^<a o^^Jf* ^j^L wii^U b*j£l 4 <*fj£? 

<J Ci^li 

i £*j j$)<j i<ui jU^i.<jjiui ^jj^LiO <j Ijj^lUk jjj 

j 4 $ 4 j .<><a ijljj jjj jj ^(Ensemble) i^ 4 jOm«*j O ■ * * 

c-J v ''(Holographic) V 


C% l£->V^“ V Of" ->^ O^Wf^ ^ *="f 

^<j ^jj c(Five Dimensional) a>c** v 







^J 4 J* ^* > J jIa 1 4-t-u ot£ j^<Jjj j < * H J^ ■ H 4 mn lL^ 

*<-^b* J (jjjj^jiui <j j* < jj< «i n»l j 


^ tf<£C*,U. 4- ^jl>liL<£^ ^ >,<n<j..^| tfbl» V *S-AIjSj3>» W 

holographic principle u^w* <* *W*> r *v 

*** ^ quantum gravity f <i3jS a** «, 

> v<^jS 4 j ^ ^ « 3 Uo ^Laje ^l<i <1 string theories 4 -u-^ 


AX 



jjj lj;»l«*^>4J .u^fi f 4 -*-) 4 ^ V j <i b^ 4 * 

c^jAj 4 ^*— V J 1 - 2 ^ ^ iA**^ ucf->i« 
c*A 0< * J 4 ^ *uV-^ l*±j 3£ <i buljj<J 

•U^V C4<X*5<a- ^4w<] 

(<b^>CCa) J^lpt j <iL*<i i b^< ~ »« i oJ Li^ 

i jj^6u bW^J 4 ^ A uLA • J^AU U»„> jji j <sj^j£ 

^j£I<l* b^^jJsP f^S» ‘ <±<* Aj^ cAl* ♦jAijjSjSU ^ bf^“ 

jlj<l ^<uXuijlj 4 jJ>j 4 (jw j j>> » <J j<ij5<A. 

C^J6J IJJjl^ jl»^6jU jl^AluJL^ <J 

^<j ^4_A . jjjLjdJ (_g<-tlJL< i» Jj b>4j 4^<jjj$j OjjS --■ ■ .Alj 

^(Atomj ^<] _jJJ> * 

. ^uiiililj 4 -* v »* 4^ 4 j^iAj CmuI^ V <J 

b w.oU4i (wor^MAo) (George Berkeley) 

^j(^(jJjIj j joj <J 4<C-v ■ Cr.~ .*. gxA CijS>j 6J i CuiuJ^ 4~i*»U j^l 
cr^A^ 4 -*^ 4 * J v> 4 - bU J^ i t 3 ^A n JM . 4 jji ^ 

~WA£) (Dr.Samuel Johnson) b>^J 9 - .j 

CUMjjibJ ^Jj lj^4jCalj 4J (>V^ 
Cji3*J 4J (Jialj^j C 6j<Iuj-ki jb^ i^J 4 ^- 1 * 


.(Mind) bu jl o c«v«* jef 





• jji <# J 

4J * J ^ J 4 - V ,‘ 


4*J^ «f 


*jj*<* uS&*jj f ijjiii^. ^i^u^jU <i * > j 4 i?'»*» *j ij-iis^ii 
*0°*^^ J-> J *■* c^J 4 ^ Um1*-I^<I 

(David Hume) j^*j 

Oil ^ Jff (\W\_ W\ \) 

t0 isuj. <• OO^jW J# St“ 


-.. - 1^ ^<£<i 16j* <* <^j qm-a \ , u%y >i£ ^La^jk <J 

(Model-dependent realism) j - j*j>. cr-j^^v 

jjJ ^ t^A <±\Z2±aj£j\l J J<i <-i 




L "< '‘^y _)«3 ,jl ^4 tn milLt^} —>jJ J 






**** M <:l *JdjJj ^-U^jhO ^jLaO. 4 t4^<A ^UJi<jjU , J<>U 



_><£d *otiUii J&Li ^ ls **i ^ CIS 

£<j KiWm J*£d J '^ <d * Jfe j jk jjj 

Ud^4 U£^j3to ‘ dtfi cr^ J J^* J 4 J<*jl» 

jA J 0^»ljJ6J Cj^ <^J .-^J^u <£_><-* . 6 j1L«|^ 

Jj .c*j* 5 ^** *^jl^i* ai<^. isJ^ <_r“dMjjW lt^S* <£b.)J« 

c*^ l $<£*j^* jlid . *£} .«,.<£ „><^d 

d ^dljd Jj f*$d C^3<^4-» 

<^dU oi-*j (awkward) dL>J<£ ^jj, 4 ^ 

d <$^>>miU6j 4 o X‘i* ^4-*-« 

. CC4A.6J Ijj iL 

«• w **V 


Ij i to~ ilib jLiA d ^4 ■-«« “jjt * ijTi« ntlj d j^o <d 

—J5 j Jh* *ui^ 6J iaiLaj^. d 

j<S (mental) Jlv^<> ^6j j^]<j * lji»-»ij d Lio <j o*u<»ij 

J j^*i Ji ^ IdJudjjCdijA ^ ^ i>m j Jj4 <1 i,»J^I 

* L >i 0 * *«* -)^ V 4 0£ J^** 4 <-*« dtjJ^ ^‘li.iij ^ 


Je <fd t <1 ^i*ii^ d 

J jjLdl^du^uO a -.,«}ui J^j ^4^, d 4 4-a£j dlj < jdx* 
J • (jjjdj CuiijjJ 6j<jlAil^4^i<j j 

jp*j4l*J^ tyjio (^j4^ud 4^ ^UilSdjdJjijita 



*u 

^:C.4ao«j lA- 2^* i£jJ&ljl~ 

*,oV <J < U o <^oS»j£f JfJj* ^JJU » 

y ^ T 

J 1^0* JJ> *j ^ i i} i* l«itji_>> <J *4j<A *jCiii 

^ ^(Optics nerve) ^U-m ^^l**,* ^i«u 

^4u5#U5» j<^m< 1 ^ A j o 4 ^ 3* iz£<i<Zkj 

j4 J -5'*~ ^ jjI^OjILj ftjLftJ 4^-*-u<A • jjHiiLtJ Oi^<i 

(Blind Spot) ^ ^U <u (Retina) 

t*j4-ii.U ^V > ym <J <1 .£><£».* 

•Cuj6J o<3<H«Ux^<Lj ^tiiL <J <■6jL^ 


^ <J 3* tftsU 

cr~* ^Ajj^ ^« « »> Ij&j 

J *^<3(£oJj£ <i (ft^4ut£*J 

^•jj 4 -* t * ..<4j <* 4 ^ »J<So kS<i<* ^lu 


-** <J 4 CjI^AJ Cu-m,J_>4 IjljjLJuJj <1 £*«» , 

Iuj ^ glj * 





6j<^l^ojL^ <J <£ C*l^ oW <J 

•< ^ ^«u^U &\ jj 

< Jtu J 4^<i i*j<G\Se>J ^ iSJZ* +j4Z\a+J <_^V O 

<J i^^V 

13 olxKjU^j c£«l>* jU ^Lib i cr^ 6J 

cIjaj u^ <-*<* ^ ^^bj> 

<£ 4jAj4j ^UL» Ui«G W*I^J 4*"^ 

I<i^.>» 4 Aj<Gt> jj±j$-> ^ Cf^e 3 

J«^<i . llu J£jJ- ^ cr^j 

t 4~n J^ jO Jj <£<hjj^ 

t .>y.r./v J < C £_ ) <L*u«d Ojj<4i>J , ^j, . .<S (_£«Gl£ ^<a t ^O 

cjU * jj^j£ ^^l^xi 1 *£ ^‘UUij^ o«-l 

.(Existence) o^jj ^CLo 

^ *jb> Vi « Vi * f <^*j,j,jj> C?j 5-° ^ OvH“ 

^<i f^J ^ J 6j*jaa <Aa.w 

j ^♦(Electron) ^jjjiJ<i y >>>>>t»* jiL ^$ 4 *>i 

j (Proton) (jjijjj jAi— o^^ v (Quark) »^jij$ 

^jJm> ss^<Si <*<>^<1 Us> ^ ^u(Neutron) 

Co^6J > 5 > y i » 1^ < Ci T *V> <•>Ij 4^ftjxt ^1 j t ^ ■ *«*>« jjj^^jjjd 4 j 

^|Lo<LA <J *J^jj^i»J <^6 jj^5 j>J AjLjjjJ 


■(!Xhj^* j * jj i* (jj^»j<^iij <«r>jj yjj iiStjit* Quark ^jijS 


AV 



^ u* ***** * oijj. 

, , 4 . J <! 1> j<S<i 

_ ..-.-.-^ ll <5— Cy^ J >“ tJ&V I_r^ 

^li o «^<S t> (“’j 5 *- 4 V* 11 ^f-k* 4 c t*-*i ^IS 

<f <£*£-» M‘ Uk ^- i> -> «£ jj <f. jSLj&j 

tf >. Lr t->^‘ t# 6 ^ ■'^* 5 < 5< i lj<£<^ f *i # ji^<J 

S<i UlSojOjjSiit: J^<1 j jjj jU 

.CiJj 

m 

t ^ jAiiAi Lli ^ ^ <ij » ^j<J1ai <J 

L^ftJ Jp <jAj,>*-«4 

( |j NA (Cloud Chamber) ^-J<ub <^^3 <J ^<--^4 

^ftj^Ljj jJ3 ^ ^«dL*. Lkft^MJb 

1j\A^V <i <jN-iJjps j^j ^i»_»^j 

J. J. ) ££<?■> ^$4^4->^ C5^f3^ C5^j (^>*4 

^(Cavendish) <j (Thomson 

^Lft^l^ C£J^3^ ^ft^<J»J^j5b j4j .ft^<j|^3Jj 

Lf^ * *j 1 4 4* j jW j s5^ * c 5^4^^-4 J^-*d 

. 1 ^ j^b (Cathode ray) 


<*,l 4- nji^u *j<u^d5js~ tfjb ^ ' A cloud chamber 

v*±ji Wilson chamber v u*jl,<* ‘*> 4 ^> 

.Ionizing radiation m «h j«;.v *5 j 


AA 



«£ ■ corpuscles''"^^ <J 

<J c ^\.* ll 

*" * 

«* 

<J c5«u><i uJJ^ <lAi <j£^<^l,> <* 

j«*A <j ol^6J (^_)Ij3IoI»<j <_» Lj <1 

^ cf^ Jm ^»<^.^<-a 4 &^l^akuJ«u* 

* <4^ c^- 9^* V uW^*^ LJjii ^LLIj 



J^ 1 (j;**l^i*4 (j4iiM Li<j Lf j> j yTi^-J <1 <3^it.>Slj 4 • j*> !{^JJmiIS \ u 

• u. 1 1 . 1 ^ j ue ^ijj CuuU <j<£ frJ ( f <j Lij 


~ » n * ' il^> <1 . o6j2jS**> u3j*- < j**‘ M j jji#*“ / g< £ 


^ i^i^.j.^, o " Corpuscles 

•PlhjS- ■>.*> m jX> <**'■* *» bl ^ 4 



(ji^v oielS^jIjS 

jfiSJi ‘ , J il > jlj • ‘^-> i ^ li ‘ C ' JS * J j 

,iL “J-> J 6^^'jS <1 ^jjjjji j 

c ^i£jljS 

u^j'S*i* ‘ ^ aJ jl ij -P^^i <_, jlj£ 

j' j; ■*■ V (jlS^ j' J& . 4u Ijlilj^ui <J jl jU 

O-J J ‘lP'jJ o'i ‘(<jJ.A*" J OJPJj*) 

e.-. s >u ou *5 4 T (pi mesons -ajjf c$i*) 

jvV.<1 « 


1 Jj ~ «i ljls<x. <u UIj 

^ gljSi) Jp Ij^jSl^ <] 4 ^‘U 

jl *\ .v>^ jp jjJjL 4 <J 

AjLbujj fk<S tlj^ 
<^SsJ Jp4-l ^ (C<jIjJjIj 

Oii6J <^AU <1 jljLia. 

4 j ajLlu <j Saij « 

- ■"■«« JjLill^4j_» Jji<^P<jl» 13 i*> i nfrJ CujOJ 


O^^JjpO <£ fi> j&j4_> 

J J,l£Ulj ^ jLoli «U 

^ tt «, pj mesons tf .jbi*jjS pion ^j34i ^ P‘ mesons - 



«d jJ3 j? ^ j<i je ujjj j^oJu 

<1 .-o^^ ,_^<^ <>ULIj 

45^Ij-0 AjJ* <*^a3ja£ ^ oiuvfoj ->3-> -^>L£ cr^^>* 

t <J<A AjAjjLjJj V • o L ‘ J 1 V ‘ ^ <^«U ^Ljj^jIjJ 

^ 6f cK? ^ *=*?** U^JJ* uW 1 ^ 1^4± 

^d*.K ,Vj‘.i<«i<^\<j ^j<a ^(infrared) 

J (jOblj < W oUAA 

jj-hj J-a JIa.<-b<A <* -U 4 ^? ^Jxi^jiji 

J4^<J 4i 

• a j <jj^ftj (^‘Lj IjjI^Ajj^jIj ^ *»’* Ji<] 


^4j4jIa <J ^1 jj'V j<^4j !u* 1^J C.n »JjJ 4 jIjIa*^jj ^<j j<mi<1 

4Cj £?L^ cu—jjj t^jlj^jU* 

St. ) jSjli tsjt^ V Lf‘ t - . ‘ ~ L J -J J^ 

u«£ -uji (iT-_rai) (Augustine 

?j^4J ^ (^<jl«*<$ j<i Jrf OwjjJ 

* c» ««jjU t^«C c*l£ j^V 

(yjj ^l « i »jjj ol£» 4<^*bj^j ^.aj 

oj^ (sj*jy* j 4 -* ci<jiAi 

(jl^j^ (jAiLmMS j4j jj ^<1 4&^4j jliAtO « 4 iu 


^ %Z *±* t u U*^> 0<jlj<G 4 CAj Cj—^ f- 4 ^ *4^ 

u'j^ c£*j<J *>«j£ ^>J3 CM**> ^ 





^ Lli) , 6 j«G<£aJ ^ 

-(*o<^aS 

J cA 4 < ^ < ^ ‘ X * -£3L*W» »4$ 

4^ajj^ *4*^° °b 4 S'‘“"u uJe%? \T.v j* *^<2^,^ 

j <- u< ^ ^<u f-o t(^L, 4^ Big Bang) 

j*t.» L> 4 cil^^J . jjLoLi**jjj ^jj(^»jjLj tjzjk vJt» ^4 ««•**- ji 

■-^ 1jja j Ja jJm» iJL»4m* <*& ll<i«y» L» 

<JjSVU. C£^>Wjj ^ 

( yj<xkL^)l^ J<J 

j ^ (Light-Year) <_*£ijjj,> uJ±b* oe^^ 

^Jfj (^jU ,. <v> ) «j4Li^3 <>Ji < 

^jiilijjj-a ^lA L* . < Vn J Jjjlxi 

- ShH j ,T t-» -» 1^ 



- ■ ~ ■ jj ~» t. > t^jpljjU Lu4j <j ^jIjS t U’>ii 

1 i t i ^JJ ^JJUUU JJ ( L^IiljJ f >i^JjLUj I )il 4^ 1 ^*>A i4 A 

i^jL Xu <J i ^'»K \J^o 4 m jIjJ 1 i ni T > A . 6 j4jLuL«6J 

j"t miL t 1 1 uj> j4j ^ 4J Jj ( 

<J <-*4^1 O-JJ^liL-uU t CxiiAJ 

4 Cr?*-* cf*Js& j<j _>< C ^«0 . 

J^.aJ i. ^u <4^ ulji£>lj CwmjjJ V ^jLa^khj^A ^Jlmi4JI 

4 *- A ^ * Cr^ 4 ^* ■~L y . i6j<j Ubft^<A . ££j$-? 

i.« jjJ (^Ij6j<xu 4j lSjIj «4^ 6j4j(jJj!j 

.^6jb 




_,u*i oW 


oljfc *■' 
««Y 

*1mjIjm «T 

<i jjfi\*\j *j-OJ is ^2U -.1 

u^i ‘ V jl^ij 


iu^Lk <j lJ ^ #-*> J^f 

o3ly^<i<J **J>f J j£li 

<* btf j (Elegant) oi^ <i* J Ui^ t . 

i«»0 tju<3ta> jjj il &Ouk# (^jl^AttltJ 

a i tn'i ^. 0 <jL*0 j wl£> I~m «jjj 

j<J ^£<» i*jO jjS O lijlStj OJ j^iU J 4 ^<] 


J"“‘ CujaJ * -jjf <j4j 4^ jjj »j4i 





Oj4^J 



• ^jj^ j oU j^Ul^ (j »j<j(2w oO j^iO ^ jS !j^S 

(f jV {_C j6^tS j4 »w<i 4 jIj^ . jSoaIj 4jO « j j* - ^ 

gl^<jjLujjS ^;*j4jUj<J <J *^(PlSa) l> * * y 

(jjjblSll |ti<4 c >~i\» ^4<jU«i4j ^* j> *** 

Inclined ) $a ^<*-<i 



a*-* 4 -* J 14 ^*** j A j<*(Plane 

jj . ^^L^ob t ^(U > ^ii»ij^ criteria) 

*c*jj*« <>t^u <-» 4^ <**>« 

S* JJU 

Ci<iU. jjJ ^^AjLo^ J 

«u ^aiojoj ^.j A » > c$J^ IjajLum <1 

• Aj 4 Jk ii i <1^^ ^ ^ <J<A ^ 

• <_)L.n~> 4 j LI oj i ^j4jSU <J ChU jj ^<j 

6jL-u (jf j$j ji<^> Q^**J (^j jUi •'—t^L+J 4 j 4A (jj L^ij t lj mJ 

(Epicycle) t ^l»<J jp - &jLu icuj 

JJ JjS jLj3 4 JiO 6j6ji^) Jj 

-CjI^j Cjiiljlj jjJjj ^^AjSJj-o 

» C>'n ^JtLuul^ jj^ 4 j gl^ 4 jj<jjUj<dWi ^Jj^dLj <4 )j^6J 

f^V 4 >»lej ^jj^jLj jjfLb 

^-• 4 i ^LLIj V ‘ obw <S<Jbdj^» <> _pLj 

<J CiVtljL ^6J<J Jp 

(data btj) (^__>Liij> <J • ^ c 6j<iijii ^aj 

* dj*Cod^^ 4 -u i ii aJ ^<iijjij jAj <J A j j 1 1 » L 



(jrfj Kit L 4^ J^ljjUui 

►(Inelegant—^jA-i. 11 ) wI£aj ^ 

.ijljjij 4 ^^' Jjj ^U<]jp <1 <bjj* 

^ o 1 *^# ^. .. n j<i 

O ^ ->J3 ^<5jj-i ‘oi^* 

jUu <1 ^i** 4 jj *j*_>33 4>^<ef 

jj K;^aj cr*»*i ^ <jLftj ^O IjSI£ 

^UL V oft_>L»<--« « v1>ISj <^J^. 

4, i >« ‘“^ J jLuulj 4 j iij a Cfc jj L LI j j-^- 

&Z\£ AJAjJ ^<jV <J • yJJnl li< J ySkt^l^jjCui 

IaJ^Aj^La C5 £<-»ft v J<ib,jl£ <J ^ ^<3<A ^<jk ,fj- 

• ft j^jO lUmi!^ A^ajCi-^X ia i~» 

(j^Li j4 11 i «6J i <Li J \ 4-A ^J.i.t ftl< <>iA4j 4^<L^J<» j^Ai ^AjljAj 

•cPHf b^*u-«L» ^Ajfta tjjftjli L**y>* 3 

J* tjl. ui iiitjS <j OUl<-ui^<^ „>J j. bjji aS<^.j<A 

t ■ M ftJ Jjj 4 ^KAjjjJljS ^ajA nnij * J tl> J -^~>^-3^> 

^<jftjl v <u t uUaj ^ftjUi.4^ J cr* 1 ^ ^ 

Jj^jyuAj <j t r< v i > i A^ ^bjAj ^jJAAj t ' iI^Ajjj i^> 

J6 ^J^ C^ V ^4j 4^ U-UJ 2 \S>*j£^ <i J 



<lij> jtJ ^<i c (baroque) »j<i <lS4i 

^ JkS 4 -* ^ 

^LUj ^<-^3 UK^y-) <J (Static universe) 

icu^jSU (5^1 j<a oLj j^j 0bj<»jL L^ai 

<u (Edwin Hubble) J^ 

J-^ J-KtA < ^Vya-o^a J i J<i 

^u t (Spectrum) <*0^4-* *^6^^ 

~ i Ijj4 1114a <f jlj ^ yu4_o4j ( ^jJj4j ( > *uj1^6 > mi4jO<4JS 

<j 3*4Jh <-* J>J t » <1 jdiixai^j^'LojS 

OJH*- 4UjSaJ .CjI^a cS-^bj 

(jta<A <J 6J jjjJ jLo^i 

1 <i • tjbaiJ -H <^£>^4-* (jliOj^ii 

^5^*4 4 an <J j fjTi > .M <!><j<-a^S> <J v£jjj Oj^j6J c*ie. 

^LaJi4i^><*aj . 3*L>^ <^j 

. yu^ aj C£^^*4_A C*j4^)*J t5>ff vJf 4-4 

/ 

t <^<Gj^ 4-ljjJ>-a J^a ^UuJ^6 ^j j5 ^jLj-u 

g=^^ C£blj> *b>J *_?“*-* 3? ’ *j4 »Vij » jtj-uuftj 



O ^ ( Fritz Zwicky) ^ /'(Caltech) 

j jJJ-> d ^ Uj -»V (S J# U~ai b 

r° • ola e ‘=*~*-* ° *^‘jv 

Ij<S«^Ujj^ <1 J<i J^o <;b^u 4>J 

Ji** (mimic) L ^s— v<-»j .,^*j 

0 <J jJ-j J^ 4 -* cs'_>-> •uo- 1 . *j<^isl 

fiv ‘o->-* <f 

jO cr* 1 ^ °*J ‘ J-* J#'* c#»J'C 4jlS<hjj^ 


uUi1^«£ ^ 

jfc“ >-^*J <jL<dj Jjp» jjL i <*iS 4 

4^uOjs 4 (Four-Element) 

jti ^^jai 4(Phlogiston Theory) j ji.^< jtk 

L »\*- 1 J f 4 ^ t^V • 6 JJ* 1 J^ 

c*— j^jj ^JO j jJl> <* 

<J *J&J c$*j<5 


California institute of -uijjiJts *j (s*A^^ 

(Technology 



(jSt *»JIJ 

O*JjL j j<i ig<i>V>^ 1*1 »J ji <~»jTi »j »j<ILj_u*jL <1 

Cri ^.‘ '"j. 11 <«jj t~>. <A> tiil&j 

*U 4. ‘Uaj OujjjJ ^JL> < O ■* <jb«Ub ^V 

C?s 5 ^ J 4 -* ^ Jj JL^. 4 -»<A 

i(N ewton s Rings) j^jii ^jl j (*j4jj^ 

< -0 > i>V ^ C.fcA<S ^J<-*-u<i 

J ^ub t 



«*■«*"* j jaSo j 

tr“-^ uU«£»ji*jli «s Cjjjj j *£*_,!: 

J * 

fi&ifi** viJ-if v ^ ‘j U " li Sf<**_>Vjj,> 

^ave theory) «- f'i'V ‘*="^5“ Ajj-s- _>,» 

j ^ujt; a^u m (Wave) jj-<-i. 

jC ^^ U.M* (Interference) 

^<j jAj <j aJ 4jjLji 

<i jLul^ftjOb J <J igj4^w 

^ Cjsz+sjt^ju tc,j^i 

^<j j<jjljL t ^jjja.lj^<j4j i^aj 0»4 j • i!lu 4J kluMjjJ 

AJ • (5^jjJSaJ AkJJ 

j3^<j t il»lj4 jj ^Saljj<d>l (^j<jlj <1 ^j<j4A 

V ^j^ 4J bfr^J C4 jA.^6J 

<£ <*j<Sao4^^L» aJ aJ i I_u3^jj aJ 

aJ ^AiVj^Ai ^<J A-jAJI 

t*jAiiii5.Aj 6 <1 ^AjIjAj jA^AJ 

U^A-O i^^AJjaA^S, AJ Oli (\iYtV) Aj A^k' iJ^ t^AjjjjljUa. 

Wave length uiSij-*) j_>j 



*jd v <-0V <J 

u'j±*^ ,J J ^ ^OJ ^-JJJ 
<J oli (... ^O/T t T/X t\/Y) d ^ilj^ J ^j-Ujjj) 

<Glj i '->*^ ^;i»jj 

• <^*jVjjjj iS*J^J 4 ^ ^4jlj^ 




, >' 1 ^ ^ tjlj \^<j o ,jjV^<Jj»^•■■ -t 1 ijL>* ^'UW^^ 


*^<lijj-uAj jJkS 4j J j -■- L 


> »> 



vijj* tf » JW d 

J JUoo <* •• G “ I ^ U uiJJfJ <S Oj^ j4J U . Jj0 

*i |J ‘luc™ tfW<MP tf t.^ 

j J (Photoelectric) j/Lj^k 

ylja) V oijj'^»-> (^jiA»j _>t£o lolKJlijajj |ji.|S 
^1 ‘fi 341 ^ u^i^jS O'; <>£<;<£!jlO 

C\j <# u^J-V -^i? *(5jli^j«j 

.oliij jti*^ a yi'tiJjlO 

jlj ‘lijO tfjif ^Vi.' Lji olS jO 

j tfjij cS^ o^ J J V 6J -L> j jS 

C*—Jjj Jjfc 4 -- (jjK* *jb 

jlj OiJ^ (jOJ^< jAJjjJ 11JjjIjj <! Jp j4^4j I *■" -I^J 
^<J £bj t Oj ij' tu <j<A &j<j 16j4^jjVj£ 

J<j 

0 jjj <j j<£<j 4^ O'd^j ulj^*i Li<£ <j jL^jojjni 

• (S-Ae^ Ij&j2t* 


4d^UJkjS IxJ j t J 4 ^ cfUjjl> 

cu3*j ^^ljUjljU i«£Jjj*G j Jjj<ui* (duality) cg 4 “^" j^* jj j f 4 ^ 

£ < <ib J 4 Oj*li jJJ) UloOlj j^ ^ 



^£043 ^ uU^a.1 <1 /,tt^J .^4-.^ 

.^>IS*j Lj«£ V £ <J Ij*j u 1 *^ t*JA. bjli 

J JJ> lj<ili.JJ j*«-l ^A^<j ^‘J L^J^* JJ-> 

J<S<J C^j<^6J <J O J jtjJ L^<J (_£<JJkj- 4 -** 

pVtljJ 6 J ^4 jjjJjU ^43 . < jjJ)Lou*J l i Mi^ u i i4j1j— 

^Y<j t l!j1SLj ( jjjj4^aa4juilj ■ ^V v'i 4 A J^> Aj<jjj^_uw j <Aj 

<b <J . a^)Ti 1 i»l^> C 6^LiiiLi <J*L»J j J^S ^.<J j^li jjojljjlj 

lj ' i v tla 4 a4j ^ij)jj«J <oVi & 6j4jjjJj4^ (^IjAjjU »<j ^*l^L_t»lj 

^ 4 Sh“ cjW 4ij 

<-*<S . ol^J (jjjJjJ-ifU 

jjlSijjjJpj <J 4jLj Ij ^LomiL Ij44^4j <-^®J 

<J i_^<j^«LA . CAj'U (_J^>JMJ— M <-» ^ 


^ «r 


i <1 jjlulS* jj>w <r.\<; 

jC £<> jli 

^<u 4^j* aJ -tt 4 " SiJi" <1 v%l<a KiLu^jp 

^ V j u<i O^jJe <1 fteUu 

^<£ljiO .0^ ^*J±A J 6jj J ^ ^is<a^v JJ^O 

J Lii 1 ^ <>\£* f<i C^<A 

’S? 43 ^ u\tJ^ M M±&) 

<1 ^ ^c^*?** 1 *j(Unified Theory) 


J Jjj j^Lj l \>.'uj ^jOjI^, <J <aii 

^ J ^j4Ju^Ju j^jjauujj^ ^jjjU ljdUUJ<i ^.^<4 C^iS^J 

(__>**_> »^44 lH*L> i 6lU<J J lZ* ‘ J> ‘ “ ^ n 

alternative ,ji^<i4jijj<^3<4 *jjjX6 <j <£ ^jjjs 

£<i u<c ujjJj 4 ^ cs^'S 1 • t jjujL* (histories) 

C <J4i U^J 1 UJ^e 

<j-*^iljS ^44j<££<4j4_14i ££jlj ^ <j4A 

C4, ^ .^ijs ^ ^(Quantum Superposition) 

<1 <-404 <£ OI^J JJ J<J j4-um<J CuiJ O^ 

6^4^L»j i> f*<* 

^K<*isu <j^,c» J oj^i ;Ljw Ijl^^u; ^iJi-u <J 


\ • £ 







t 


jKAfluLj 

(Alternative Histories) 

c ^LLI^ aS S <: > <J 

u L(Molecule) ^ j^^)) ,j 

V <J ^<^<j j4-A . wmIjjU . 

^JaJ <jLj£ iS+S**^ 

<<A*h (Buckyballs) 

(Buckminster Fuller) 
^^^(Geodesic) vS^* (dome) «j<*5j£ 

£L&«la <* ^ jJL laiLojU^ aJ ^ ^ 

tjlSLilj a£ ^«uLLu*<<U_)<j tAV 

1*^2 «,}j.J» <_£^>A.J<d<t££ . "wT i j jtlAOJ 

J C t Iin <J ^JjAj i£*ji ±1 U^^JP 

jAj J«* J ^U^AjAJjAx 

• ojjs -* J ->* J 

^ ^.h* <s iji^UiU <i geodesic " 

j *>v<i ^iuiij o <s *j^u *j.geodesy o . ^kw 

• w'j 


> * V 



■ /»y i ^* |<| | _<v 


4j ^?4 j ( 6j&j4_ujw (_£d j4j j ^^4 -jS^<- jj^Sk.ifltl j<jLaj 4 rtj^i _)4^<J 

<* 6 ^ A ~* iM J J£i ljJ*- 3 ^ ^La^<j <jji«LL_u1^ JjjS^i 

La6j^) 4_A tjj^j J ^Lo<J CjI-U <J >^<Lj6 _JJL±lt ^<±4* 

<-ajj 4^ Ci*3--L*W^ siV vi£j<A t£^JJ 

S* ^L>Ui J j <S*U^JJjl» .^^<QLaAJ 

ls^ C£*-*V$JP <£^J' i JJ J 

<J u&ji«Lfc < a J IjajIaji 

CS^JP ^li «C^6J J ^AJ 6 <J <J^<4 <i jjl£<jjp 

<3^-* Cy? ''£j3jP 0^0^ .*j4^43j^ 

t* 4 (jj^ 6J j 6J *j 6 >* ^ vJP ^ 


^ .A 



of jJJ 

•^e>ff* J ^ * a^Oj|<^60 jlS^u 

u^ 6 3_> j <J o*^ £Aff*^ jaa# 2^j<-w 

ji c£j*%*V < ** 5 J V>* *j*jj^ 

^£&jLoj <_sJmH-J wJJJAj 4-o<J j^a *OiiUlj 

^ojtaj *<^j _>j <^a£V <1 £»1£4jJP 

c*j£ o^si 2 C5j^ 6^<ii3 

CS*^LO ^ J 4 ^ ^iS'Uji Olj J_jU^«LA 

6^>^3f>* ^ 4-«<i ljjL*j^»<A 



UJ««1S j.jV OB<*P Ji~> aSeilju>i j*» Jj« u» 

.c*tS*j if c<*jj j<j j 


tjjj jjj <j Ijui^ul^<1 )ail£<jjjLj-ii*«G <J 

4jji*j ts^Uj „><*- <£Ofjg£±]jt* 

j<-» <j<a ^>*5# o . bjl* 

fV<* t^o St** c* *jL£ JJ j 

«-*<5 .<jj4£*4 ^ ^ ^ 

C^jjJ O 6i* 

Sot^ <* 


^ ^. 







J*y^* Jj j^_ * * jk i^JP *u^V irUi 

.^i«j J^*L ^<Ijl^il^Lwli j_jj 

<j <S<-o^aj (_^jljft j<j-u JjjjI jjaj <*£ 

^ 1^*U-Jj1 J^a <jjp *d <1 . jj<^i 

j4Jk 4 J Lw ’ c ftj4 LiiaiftJ Ij<^6Jj<j ^lluI^ajU 

>*^jVj<-» o-lxiI_)6jIj <J vSIjJJS • Cjuj* Cj 6 ^ 

<1 _pL»3 ^ jj3 

*jL>^ jk 

<j£6j«LjJ^jS J<^<J bjl^k-ili jk<j .cA£*j jU> 
t j^Li Ll^. 1 i^k o kjjj 

jVin.ta<^j < lj^><A> 11» u*^**-f ^ *-^ 6 ^ 


^ 

Jjj-ui, LuL^ jV OS*^»b<* ^ 

Cj<a jlj^V t/i3L>W <J jlS*jj3U 4 jj£Lj^, 

4^ UAfcjj<A t«£**»J *=*“JJ*> ^*J^2u 

j<j j*? 6 ->V*b<- ^*1^*4 ^ uWJji£A>*) oi>bJ3 

^jj^lj^<jO ooj^ii ^<e * <_^ ^<iVj^<-i, 

^Uwli ^^.>*3^ sjj** ^ <1 

j J«£<l 

J<j Ouijjui i5 6 j*^|jj j ^ JJh* (jUiuiAJ 4 Aj» t J^LJ 

j <il3j^ ^J>* J<^aJ ^j3 < _ # S<-j*jI^ Is 

yS<j ^j|£oJp u^Aj^O i ftj<jjSftJ<j y$<J 1 >‘tl AtK<> 

kJjljJ <1 <JlJ 4-j^jj-oI LuO 4_»a^<jj j^-iSlj 

Crt ^ Jb* u ^j"“ <> l3 ^ <jL»<j 

(jLolxx.U «jAj<U <J 4_aZm "<jljCiS o 

. <_»-<£*_>4j 4J<& JJ-> ^Aj4i^»5^ 4S 


^ \ T 



^ ^ m «/l 

tf^^H Lrf->^ c» 4 jjU<j tljj ^ 

t ^jp<i <J <^<£jl>-£. c*i 1 >;h (Newtonian) 

OJMjw lj<itu <J .ol^j Ij^jio 4^J 
cS-L. J<^<S o^ 042 crH^yj^ J c*^<*a 

u V c u^ ^‘A >, ‘ 1 ^ -o^^J 

^LjJ c£*J<i1aSL»6^ ^ uj'j^jj* 1 <Ji»^.jl ^ 

<1 ^1 ji*j j o<-a ^Uij^j <-£13 V jt- <i<C ljuj<J 4 4j^jJ^> 

la...jt!».... ( _ # £«L* 4 £^Ji^ a 3 <^>j^ t^lj^jjLa <3<* j£ 

•6sj£* 

Jj la &j<CLfcjjAa 4 -» cj 5 £«Oo.jj^jI.>^. ^Jiil 

^<i IolsJj<j <a.a ti jlj 4 ^JjAj (^LuJ <1 dtJ iijjjji 

«< ~i . mi Ij> c j j . V fc.>j<>a <_^J_>^*a_>^ <j la^flja <1 

.ot^»a c^.3^ 4 -* 4 -? u^'S \}£}* *** .3^ 

C? V b^ JJ J 60ijti C«<jljAj j ^aij J bfj-b * ,jl£<i«i 

<3<-»jS <^>j£ilj£ -CJJj£li 

I ,jb<d jjL jj-uujjlj^j^jjl^ j v . jj j^«i»j ^ 

J^J-“ - ^<jLjj^Jjj j<j LIj , 6j<j6j^liii^lj 

£><*y <J ^L>«l»1^Jj c# jl£«G^j-a3«ij «j <-»j^U j (2)jlj^** , jj J 

^ i AjlJjlj Jj jLlijJi 6 j 4 jj^uj^ 

J <■*& oil ji*a ^<i 3 ljS tsL»3^ cr*^ 4 ^-?^ * O 4 ^? ^J^* 41 

<J ^ ^ oba^J 6J 

<J Obxijo^ bejL£ c^^a f J2<G 


wr 



I ** CC*^L.j 


c£^l>±* i*-*^ 4 -." ‘ “- ^ c? 

J Ji^y crfjp <£ u 1 - 5 ^ <5 -hVP*J 

j (Turnip) ^ ^ (Jumbo Jets) c Vo<> 

cAj*J <j^*3_> j L£ <= $-->*' i *d J; o" 4 -*** 

<j <jjLjj (jjjjj ^ISLub t ^jjJjaSaj ^Jpj|j£ 

ijA*J ^^»4_A <-> 4^ \^\£ 

- o^ ftJ 


*-£aj O 4 - 4 tTi . .. \ lj <J ^J3 4 J^li <j<* (^Jj <^<i 

I J<_jL*4j ^j<j ^jLo'Ut <^Ll J<£<J <J 

jjj (yiui^c Neuron) jUftj 4 Zu*<i »&jijL^ ^1^43 

jyJj^Idj^j Lft&jjO c ^ ■*■''» ^ 4i iiCo^Aj 

ifjb* j\j ‘-^4j t£->V±^3 

^ 4 * » ^ LjJ>uj 8 ^ljLil3 . t^Lijl3j ^<_»<^-L»^a j c^ 6 j^j 6J 

{jjlJljlo <| uil^LuL 

Aj*ui, aj lili ^ d ^ISLuuL csJ^ o^* 04 -* 


^ ^ i 



<iO M uilSUU 

.(j-jpi'j^ ^,i^oj<ji^ij <J <s jjSt. 


cs^Ij'Jjjv ■><* (Newtonian) 

u'-“->V^->J t>J -> uW3 tA»>»j*s <J 

^<s»j jis: j ri^* 1 r*<i **j«^4«j 

^Lje* .»3b^ O^'-Jiv cPW <J osjljC^. 

<jj <J u'-«i>- ** r JCilj£ 

<£-o«L». <j jjj ^ «-*<S .s=»U*J JjLiia 


(j? 4<^u <J la> ‘XYV JLu <J ^La-a<^«u 4^6 ^j ^aj<jjj£jSb 

^jpuuJ£ * aj^^Iojo* <0 (Bell lab) jiu 

Clinton Davisson and Lester ) ^j£ ^< 2 *-^ j OJ—^b 

^ 4 jo I • ijj jil^j<j ^(Germer 

*o<£*j (Nickel) j<£<j _^<u d 

t ^ jtj <J 1 'Jj4^i i^4j Jj4j ^<jxLul^ 

‘J* fWe ^ 6j<jjjSLi5Li 

ti <J ^LUa^ c£>*<f *f3^L£ (-5^3^ 

^U ^ juSL> yjjljL* J* t^>*“ 

^ ^ *jj<s 3 ? j«j&- tf uu -u u^M^ 4 f * microscopic J*fi 4 j macroscopic 
• Oi>Wi ^Ui CL>V <• 4S jX, ^ Si «f tu ** o*i>** c 


\ > o 



c1hL£* j o^O-j^ s> OJ* c*c^L<*« 

*<>* 0^ Jj^-4 

i^JU- Si c«j^j 

^ 4 ^ O 1 -^ (Hippopotamus) 

s><+j<* «-£*^><-* f^*4 c*>* J J<%jJ^; 

ji»^ ^ job** 

O 4 ^ ^J 4 ^ cr»b^^^ <iJe 4 0* JaJ 0^*3* 

*^<jLxjl^4_fc-y<i<5 

^jLijIa IjJ^fl 1 t m i ^A • jj6Jj (jLmjj ^jUj^ <J ^Jj<Lui 

«»_)U<i ^<*2 <■* <jl£4iLI j£«C ^6j^>Uj 

u->^>^-^b^ U^^3 . 6j<G4^j 

< 4jjj i m (^>i»*- u^| l>“JL>£^ ^ 

• (jf-)*^ fb^ 4 ^ <-> 


t j~i . * . » 4&. t <» ^jl jt . i »** jfc* f.J£±x\jf£ *U4^ Lp<J<J 

tj 4 * Vi5 » ^<j ^jjjjLblj ^»l^Cu(<j <J </>^j %!"*t>^^j< jtA j4j J>j 4t<A 

jJXuij^ui^jJ C ^l£»<ia^6j<jjj <hK «tJ lS^4j . ^jUmL 

<jle^j^LMj4-M< ^4^^. ■ C., ■ •^ < V JJX<A JJ , <j4^]jjO/ Jj^^i 
(^jllia ^ ^<J ^Hia ^ Jjj<t-L^ jl^^JjU 4£Jjp«C 

. ^ jfi isd^r 

^3 J oJ3 


^ >n 



jjj <*<- 1 jU^ 

* n 

• a j^ 

<J 4^<*iiLi( ^<di-M<J ^ J ;g<Sa >4j>^< 

jl^<Jjj4Ui J C*3jV l^r « jVt ^A <J 

(_P^* 6k ^^e j 4 -^ <L-ul ili ^«u <, 

^ * * 

_><J i\jjj ^^U4-A <1 .^Jftj 

(Thomas Youncj) ^j*b (_^t--o jp ^jj^iu c^ljij 

<J J la_o<-j6 <J 

1 1 mjI i^<j t ^Jjj 4 111 t ^b jj^ <£ 1 v>* 1 ^4^, 

•»? Cyj? <£* j<* 


^ w 



^6j<J 4 AJ<C < ^j-u<^ t *Cj L> AJfc <J<Jk j<^<4 

Jj£« J (^L-ul^) ^<i 4 <_f 4 

^ (ilil^6j jli <J i^jLuuJ l^6j ^j^L*■*»J * ^’‘ »tC 

<J 4_^j ^ ^L»(Photon) <j^s <J 

W<jU-C 4 6 j^j J uJPJ* ->J3 ^<^*0^0 ^ ^ 

J4J <J oJ^J* uJe4* oifW *V Lti*h > <j%J^ 


> 1 A 


4 





Jf 4» ”4 sit! 

Ljijiji sio t#ji O-'j 3 *'* ij^t: <j -L«ii 

jU 4 sS«j 6*^“^ ^sPJ* -6i^ o_ Jja 

<J ^i«u 4^jp 

£,t£«Uj3^S ^ 

J*^*C .Oij^ 6 aJ*^i <£«CLu uO^<j 

o <uU Jj <jt-o«Jb d)^*Jh*o»J _>L^Jm 


u L<Ub L^^ AJ -6 6J ^ J sj^ 




*_>l^j o<e sJe (Davisson ^Gramer) 

<_j*« y* i n (jLo<jb j *j<i»<lij 

.3? - t> J A ^iS x m 


^jjI jluIS aSIj UjLa J^aJ j<^<j , jjj 

jL ( L^<Jttjjj^ ^j| LuO 4j | jilJJ<MI ^|3iiiCu<Jjlj olj ^tjLft 4 Ctl^J 

^<a(^JjiO) jj 0<J sj^V c ui*J^ ^ ^Jj 




^*" > . > ^ <j1^«CkJ <1 

OV* <J «£ (Uncertainty Principle) ^i^jL. <J 

UWA jLuu <l *j*(Werner Heisenberg) 

<jL>L»lji <jU^ o-, * -* "V? ^* -lj^ 

Je *o?j**? o<jL*b t^bij s^jl»<a toils >S<**A u O-ujj*" 1 

-Oe^? (^1 j (o^>^) o&jSli 


> > <* 





<>jj* J? 

^jC JAjH ** -£<;«SJ><* 

*i^i Uf^^Momentum) 

^ ••jls* 1 ' lj ^ < —V ^Plank's constant) 

Lf & *i h f V ^*->1— ^ CwjSkJ f>^V 1 <*J<J<^<bf «J 


^AAtJZ+ljJ V *2^ 4^uu <=*±jte *<S-*JJ v 

4ij j-i J* * *2 U * •^i-^ 

OJJ *jljjO JJJ O ^•jj<^xti j<5Aj 

j<j ^jl^j<J uijjjljii jjJ Ijm1j4Ai ^*1 jjj <1 

Ij-cLool^j^ ^ ^ .j j j3o vS*j 

jjj jJ 3 •ue'^2 J«£<J 

<J <Lulijj OjdjCui ^j^<^<j ^j jj<j i 


Ij-KU <1 v\* 


\ ii *o 4 l j C j^i jI<xJxi\ j Jkulu'n«« j<m<] 

^ 0<jL»-C 4 (_£J<J jJ 3 ^>JJ> 0"^ Aj 

* Ij^jjLtCui <1 J Jjljl gjj*J *» yjjilw 

J^<J <J<^*bjP \/V ^ll^ujl* ^ 4^<J ifj**? jjfr+sl^jlA 

^ t^<^» jjjij-c, \/\ *♦- <* ijLi^^^-i. <J ^ 

<* (uJ-v^ 4 ^) J2 b^S<» 

JJ^L .. ’ ^ ..' 

*^*2 tf^L»A5 <4 <* uJS*^ 4 -* 






.jojLJj <* ufi'j 311 *=*? ^‘■ L ? uL-JjL'jO tsUtjl 
aJ <£»„*■=*- ^ui 4 ^ jj 5L*^ Lr*^ 4 ^^-** <*■»»..■ Jyj ^ t :..>T |( 

<J .^u lJj 

-,l£*J t^jVi J j *< 4 „-.,- 

Ji ^oUlj o y«_n_T><^ tl. u»j . „ j^ «J 

j^uiO «J c^U<J ^.^ j J1l( 

1 6“=»^? t-iil^^HiajSjit; j 

j**J ‘CUfetJ X\l d ^j£ 

>j<juD-i ^ »oLj ^ <, 

i »^l t ^i -‘ - i , J^ J 4 -* ^><-l^.<J <j^ <Jj£ i<0<i 

iJj£(*J <^<5 jJJ ^n t w^ i n lj »*jU (5^>i <sj\j 

V '^±i 1 ^ *4 ^ j^UIj iS^j iS.J^- 

^ jl_>—iL ^JHlj£ 


(tuiL ^ j4j ^ JjjI^ ^Lj 44 (C^J Ijjdd 4j lj 

4_*4j ^4l4]U, jJj4j C ti» J^ 

^J <J ajlj ol^oj (jl rtjj l <>V >^ j^)<4 4 <JJ-> 

i ^j<il !. K\"K <J jl ^b (sh :(Determinism) 

* j<uLu)j <J (.^J^ <^4-alaUiJ* 

^ jjj Jfj < 4 <J t( j 4 ^j ^_) 1 jJ <^« L q 3 «n^«» » J 

^<4 J<£<J ^j34oj c^-Ujyip ^ (j^^j 





cP^?-<I 4 

• c^4<a <st>j<£ 

m 


4 4U4^<ijji»3U <J , - m ^ i V Ij^ ^<Li jO 

4-»ULd J<J C$W3f* (ji-i* 

^' f K j it jJjj Clj^ n>Miji jCu«<J < Tt-k <0^ <*..^ ij t ^ 

J<^<J ^ <>?^<- 


^Ij46j UJ^b «utf r <G 

j ^jt<A.Jj|jl .^ <joI^Ij <£ ( jjAJj *><i ^>La*. ^<J 6 ^ 4 jjj 5 ui(j 

* cr*^°^ c^il^lAa jl^l^jS 

4 *=» J“* ■ »& *^ <G ^ <j^V 

J t^j'y IjSkl^jJtl 4 J ■*‘ , ‘ ^^llj S^lLiI o ^iJb ■~t , ilf».) ^Luj ^Jpjl ^L^ti 
4^ ^4j4j (^j4<J 0 \j 6J *Le<j (Aj^j (^j<J 6 j4x.Lu <1 ‘4 Jt» 

<J j4^4rf l^6j 4j4Jk (_c jj> ^4»>4fUjp«C j<- 4 fp-^P 


Ija£ 6jj*-> t5p-°^> jp<-l 

IjjLjAXJ <S<jJjjS^1<j <J<A ^4 j<j ^<-» 4*_>J3 ^J3 

^ (Alpha Centauri) U 6<J ^ ji^j^ _>jj 

*caj ljjL<S»4^jUj<i (j^\ ^jl£<SjjL 3^ 

J ^4aJ<A f JGlj£ c*%P <J 3 <a2i 4 «-5^W»Pj* J 

(Sj* ^ ^ <S^i 4 laiLuiili <> 


\vr 



o <£<UjP O^'LuljdjLli 

jUoj^^- Si t Olj<^» <_£jL»J (S^JJ 

^<GLuJ^ n _J^-> • <J ^<Jjj <1» jjj 

( jjJ±44j<LuiAJ Aj4_l 4 |j6J^J jjU 

4^jji . 6 j<jjj^ 6J ^tiiiVu J^<J 

j*5 oj^Ua*. f *j<i 

<1 joVt jjlj i j<U Iaujjjj <1 ^<jfj^^ 

• iji 4 ^*J ^ ^jSLJok 

^JJkAj C jjJ ^1 (jj_£j!_,<_» <U 4_»4j 

(dart-jji) 4jgi <u cP^ii 3 

<J . oe 4 ^oj~ « »y* j<—« 

t£jj3 .J 4 ^ 4 * UciJ^t i p* ‘ 

^ <1^<t~ ^ 4~ < ^S<^» <J 4 j<-uj 

t>j<^\£±J^> o 4 ^* ^ 

J 4 * <1 i l tu ljjaj l£<J 6 t Jj • *J 4 ^***! 

* a4 ^3j^ <P^J> <j <. C£J*^i 

^J<A l£jj<S<Ij L^<J6jlu j4A Jj t .“tA j^i j^uL Ijli i~UJ^6J <Aa!u jV<J 

CjUil^a *t i » ^l l^ <J 

L#f cP^-^ 4 -^ <a ^Uuajjj - tlo-O-jP^ >9 

• <U4Jh (_j^ 

<^ J ->J <j t ^4^ ^LiL Oa^ii f 4 ^ 4 -*-« 5 Op'P* a 

4 C£<£o^«GV^k. t < _5<^«Ui-J^ j4^<j Oi^» (5J^ a 





yX ' yifJ <j1j 3 V 4 #-^" J <s d -^ 

• <j;A; j o u >=- <s3)>j^ v <s< * J j^f j*— 0 • lSs ^ 

4 A^L. <J ^-O 

^ jlj^jjLu ^-*<->V <J <_,L^j _ y> ^ ; ^_L jj jLi. U^O jiJ<j 

,c. 

-»! 


fl-LjJ-a c t ^jljij^u <^-* <. 'i_i 1J 'Lu^'Uij-U 

1 _]<S^<J ^j4_»I^J ^>4-A ^Si<j « aaaj j>j XXi _U 4_A ,_£_)SJ<_A .'*>.t f jj, „ 

<J jl a <SL^ J<^<l1 jSJ<-j 4o^ aJ l«uLa<Ul3 j j^> ^r* J 

<J &~1 (_^<ljl ^4-j . 4_»<-4 ^ 1 *j J ^jnn^fl >ft<_^. 

>.S l * l4 S i i- m 4 m L > i ii^ J 4 4*uj ji /j Lj 4 < n.nn y 

,-»*■« ut-Aii ■ **i <L_t 4 »1 > » 'I ■ vSld j} Lj j i 4 4j 

^ J J J> ^ <*±> 4 ^s 4 -* j j-X 

i_< J> _ 0_»_ » » « » J» _»-> '^J^jLzh. L- O - O t I \ , ..l^d I . ^j4^0 _) J 4 -* 

4-1 { _ya <4^ 6 j<Lo4$6J j>j_) 1^ «OlJ j* IjS 6J JJ ^j4jj<J 

j 4 ^■*-! ^j;Li_vjbfl 4 ^ *jjT' ‘~‘ 4 ' 1 _ >■*' *^*. L,J 

1 g...i,.A <J i aj<CLi jS*>- ^<j li»lSaj4jJ 

_pL^ j>>*^ *J *jjh 


V 4-1 4 3 .- ^ * ^ lj>^*^? <*-* <*-2 ^ 


> Vo 



<J JJ* 4 J < *>. J J<suu 

*jdjW* ^ ll** J Jjj U<^*3^U JJ-» 

L-uJ<J ( 4 ^Aj<j<J<S jjJ jOuo<J 4 _ajlj J<M 

«u ^ 4£<juJ«£ 

*d U^-U^ <» J*-* ^jl^xxi# V 

. 6j^jj<^jj J C*j<AJjlj J<^0 

jjjl jittJ (jj >^">1^ Ijj4x«lj4j <J 

<£ j<j t o j“.“ ujj,? ^ <1 ^<_»®^aJi3 

■ ‘"• >1 * 6jlj^ ftjjj 4 J 4j ( ftJ^LULuli i^xmO 4^1 JpO 

^Llo Cu^^J 6j<J <^4j j^A^JjjO ^6‘* ■* 11 ^JLIJill 

u^O->^ I Jjl jM . < * ij^ <^315* *J 

6 >^ v tVil4^ LIj ^6j4j C>ft^l>4.>w 

O ylS<i4j <J AjjjJ j 4 j4j^}1^jjI^ jjfj ' U A J^ 

JJ t u£j»3_> J _><J ^fjJj *-^»^ <> tJ<i1 lj.j 

• C^iL 4^4jjp ^4 xloI^Ij j^jlu^J ^jj^iijl^ w jl^Vilj Jjlj *- ~‘'* t * ftjlji 

V cLfc*%L»* A^6^4jj^-k5l3 ^)<^<J C£ 6 -£j^V 

^ 6J ->N J 6 J<! <J Oijl* Jj"> 

Ciii «U^ ^2-±, g^A .u^e 6 ^ ^41 

^ -H ^S-U4ijJ^uG *J ^04iJjp4l J CiUjj^ 

tf *j3j£<A .*. 

J ju. b&3t£ ^la <J 


> rn 



^Li. jjJ <£ 1 o^IjSj^Lj j 

o<J c>»^ a -» *>joI^u4jaj J 

^ f dj^JjS 6 ^<J (jL«uu<i 

^<11^ U*j 2 J . A^ljUa. 

A^=fc ^«-» « <iL><£j£ 

<^j^><ik. «Uj<j ^.4-J t jjjSbJ IjjLm vS<J <J _><J<ij^u 

. <uj Ij ^<J (ilu^j ^1^4 jj1mu1j <Uj1|j 4^ <Sjjj^, <J ^j)jO<j 

. ^OLj^LkiL* ^V ^aJ ^Lojj-li 

^I^Ll^jL jj_a<LA ji ^^S^La* Ljai j<ax»<J jLiij<i 

J t 5 ! ^jjLa3L<» ^jjy* .Aj*C*VjiA f<A^<J 

lj_ftj£ij|j^ (^bjji <J<^jji J 4 S 4 J 

•0^ Lr , ^ JJVJ ‘ “\ > 4 0jb^ 

<J glS<Ujj<j (^IaJ jlajj<i ^ 1 ^ 4 jj!^ 1 ^ jjJ it j<jj 
• «d i jlS<iJ^ <d <»<«> UJ-^ 

UtjJ^ <j 4 gJ^tn^AJ 6 j^<J 

_>J J ^ J 0J^ dJ 

l> ^?- l ^ > t ‘“I v ^ (_£*jjj,j <u*^txii ^<j • f 

V <6Jk~ O'eJv ^•O j u* 4 ** 

u'»,* (Jupiter ijjj■*^jpAjUatA 


% 


^ YV 



*-<S . 6^ <j<£, ^ 0 

<J ^<J u^J)*** oJ^ ^ *j0^6ajS Jio 

^ 6 jL£ u^O^J 

*tl* ^*3~>** ^J^<A .^><j Mj. 

*£<_> <J <£a*o<j j<j-u<1 V a<i*>± ^0_> J jjJ 

o*4j ^ j^ > « »X» L* ^ tl»^^*J 

^4jJtmA6jj4j 4 l « <»<jCtt <Jj j j Jj IjJ|^a<j <J ^<j (Olu <jl2ul 

_ i_y- * ‘ v ‘~^ ^<J ^j(^<lui<jCa Jj 

<i ,>JD O^lf 4 ^ 

• 4^<jli^JjJi 



cs»j<J > -v .‘‘- j* „j r j^. ^L^<i 

u<i*j c^-uj w <y*« v » J <^v (>^<*jp ^*J <>K«£Jji<s 


• *J^«Jl>‘ > JL> j ^ 


— <y jijAaj jl$4j L) jii 




\L*o» <J j <^3-* *<1*^*^ cr*"^ 1 “-^ u&JJJ ^ ^ <^S*ijJjj 

-.- V : «<^ jl*i.Li Jj c.t£ ■Olj j^W <eJ? ‘ ^jS _>jj IoAjJIs 

4i Oji. tfj^4 • oKaJ ^ «**♦ ^ «^i^f U^<1 

<1 c—'VJ 4 " ** '^i< iJ J i ‘ a ‘ bajL - ->jj ( /% ■■■ :; ..JLq 

^Jj- • >=«'£*■» ‘-'jje- ^ «jo(A) Jii 

JiA jL**-* _>«U*i<J A&<£Sj+<* jL^jW* 4 C£ J ~*3 

t^Loaj^S Jj-a <1 . (B) (J&** *■? u ^}V» jii, 0 

(A) <pU. 

^ Aj&^L<»3 a J*^(B ) <J (jiLuu^jAJ 

<J <JL±X*JJ. <5^6^ 4 ^ Cff 4 Jj£ 

<J ^jL i a^<J ljj<ji» 1j^Jj^<^Sj (jJ^jk. <J ^ , .l 1 4*t 

J . 4jlojljjt J^aI lS^xi^ui <J jjL* 4 <jI, \ iji>^J <1 ^jLj i <jIjl»j JJ<J 
Of3*J £f± Lj j^jSLajL» 

Aj4jij^6J jS lii^^J J^4J >"* 

{B) JU. (A) ^SU <1 «£<£]>«£ <^^1*5^ J* ’^hS i*»*> 

. 0^6J 4j ^ ^IIai 

<J <J j^l l A-Lij«Lj Lp<J A_n ^ ^*UA 4^ J*-* 

ie (A) JU. <1 h*jj) UUlj<i 

^ <1 j> cjij£*J (B) tP^* 


^ Y ^ 



tf 4^»j" ** <Sj-»^ *ijS» 4 «£ j4 ^ JJ4 

rf 0 4iJjSjS J* -*J=*jt! i^Sijil tfj.jiUa* <£ 4 ^, »_*: 

,$a;l£ .£ff>^ crt f-«i CS-4»J jiLj 

*u <i “V ,i '> L * ‘^V _><-.<! 

^ -jj t*^<3ij*j j£ IjSo J«£«j tfJ |^Co 

Xo Li<5 IjLutj£ *J *6j<j^)j-uAj <1 ^<j 

,*jC6jl^ 



^ V •jOK.^ji^ <2^, ^Ko^^ts :ul^j<i ^K<£~, 

JJ <*4*Ll» . t^. 

' J ^ * J J*j *^j -*)<ihMU jjL (J4lj jjJIO gjl^*J ylSAJjj<*l 

g£& <J . 

***** ‘OUiK*^ jfc <^US u t4S<ia^ 

s ^ <J . <| <±*l±j* (jL^U £**!>> (SJ<~ Jf f 

AIj _ 

^ ^ 4 u\*^£<*WiOj4rf -oj^ 4<jlj0 u^JO* 


♦ &JJ?* 

>r* 




JJ* ^ uijj-: 

•j«£4±mJ pil<ij>" <1 IjlAjj— <1 ,>£**1 

u jjj <iljJ r <s <^-» >J ‘ j5 ^jU. 

J<M <1 UmV 'tW^^ 

O OiJ*J ASo^jp ^jS<i «=li» 

Jiili jjj (fjjL'C. gUijV. 

j j£ <J c£±j* ^>J3 

4J v ->JJ> _* <* 

^6 J<J limftj <J*<J ,uujAS*(Jj*J 

CilSaJ ^<J tCo^JjW ^iu< jlj6j<jjj^Ji^ 

jt> v^3lji*5» <j <jLil£(4^^6^>) ^K*jl^ j^Lj <1 *&Jj4A 

4 « 4-»<A <jUL4-» Cm-I^ <_^£iLa 

n? 4 ^ ^>J3 o^ 4< ^> <j<j ^ 

i.u jIa ^ <J 4^ (£ 4^1 it\n iw j j 

£t*Jir> Lfi->J>±* f^ 4 * <S»<A oW-) 4 ^^ ( _^4 jj^I^4j ^ ,jjlj$ IjjiSjjM 
.Cjt£aj <J ^U<S^4^4i 4^ j45 Ui43 

>** <J 4^4i b**l C^ j4i^|g 4* ot^4^ <fbj4» *** 
^ <f^4i ^Saj ^IS^4S 4 j4j Jj b*j*J 



jjJ ^jim ys *B JJ* ^)«A <J 

<J ^O K^ »^> J^* ^O ((j^4<) j^AO <J /i&rf't* ^OtSh*j^) jO 

. J<i*J jlj<l (J^ j ^<j i /l >«« J 


Jjj V 0 <j ^jLo^LabU^ <^u A^ lj 

^6^><j 1 J<jA j<GjjSatlj j<J . OjjJj^ Ij^HjlJ^ 

V ‘(^JJ^ 6J 0^*0-> J ^ 

Jj 0^ S 1 ^*. 1 . 4 ***!%* ^ (jLa^Lil^i j<j i *£JjpO 

1 <J jjU 4 ■ ^4_iA*C 1 Jj4j 4 i&4A 11 ii><«< 

Lf^J^ (JIj^j«lI . u^ 6 -V ^L 

J ^fcljJpS ^ *1 c A i\A ~1 d j 4 $< A> i <OM I 

v^ui^Jfc <J CaSj£&J 4^4-olS ^<S 4A^<jOi J<jV 

• ^ ^ L a umj i w ^ 4J 


> rt 



v *£<£1ji*2 ‘ o c j>a: ^ 

b«£.jj J <J **> 1 - ^<. 4 ^, 

jW d *jiO <J 4S<,^]jiO .,-U. tf.jtijjSLjit! 

, J<5 j^,<a 

LS^'jJ^ jj*<a ^•Uoj'tlJ^iSt .->** cSj*^«i (jUljU 

y;»^jS<j liu 4^^ Ij^j 

0>- ‘jj>» lt! 1 *-*- 3 ^ fJP^jS tf^ji 4 

• Cs^ c5 *jj^* 


C*uM<Uh ^ j6j<J 

t 6J<jj«^ fJI jIjS (_ »^J ‘ <_£,P (_s^y^ 5 

t^ a^Oj^SjSU ( > jj ««« \; jj Cs^ jSljj <•** 

^6j Aj<j ^y^ljjli *LaIu L»Lj . jf*^» mj <S..44ijlu 

w j<1<G^<a. ( _^3ta. c 

(c >i4u< 4iijjj j ^ j4j^1jaa _)4_«-u<J ^jj4j mustard) 

05^*3^ lfX 4 *? i c L> jU ^jy ^ jLj^>i> j ^ 

4i ^tJi*t 4A j <5^4 rtti,.t... -i At 1_u4j ^p4j **"<lj 

_>4^*U j* A 'i iii t jjZg l*xajpjlj£ . r i j i* *j £»* 

^r** 2 crt"? Je Jj - ^ ^<J 

*-? ^L-uU 

«>J^ ^<^<1 * 6 J^^ 

^ J& o *£- f>P^ 


^rr 



•* 

Jx*^<tj<i j*^ 4 -* ^j^Li*jJ ^^ljIj c^'j c 

4^]ji<j Jjolw J 

^<S CS*-> U ^ j£ ^<^5 *j^<J 

'£y4£*J «Gj^ < >-y i^.wA 1 ^j>A. <jjJ ■* ^4—««J 

La^^<a i c ^j aj oc£ 3* ■ ** O A 1 . 1 *- 4 

(A) ^LL- *d ^<J 

g JiU AJ 6j<JJ^AJ jS ( (jAJAJ Aj<j(B) 

Ijjl^ljlj ^4^d j^Ilu /_c 4 j^J i.^ v t^ jj * v ‘j-*^* <J ftj^ “■ ““ 

« tj^AJ 

jljAjt% 0*0 ( Aj<L<^AJ Ajli jjJ <^dj<jjj^ifllj 4 <>y > (^Ij Lfa uu J 

j4i CjiA^U Jla- *“^*3 (C) (_P^- U^*A> a ^ 

,Cjju <1 s<^4-> . oj^AJ 1*%J 

A^4_*<i 4^^ 4 ’^-f.l£* ^ 

V 6^» ‘(B) Jj r>^Aj *jft(A) ^ c*pt3* J 

iSJ* 4 -* ^«*<£ ‘*^»bv 6J 

s3 

^ * UJ^ 6J Aj<aajjJ (^j^J (j(j l f^Si <£A> J *1 

* J>0<A ^<f*J&-* 5±A 


)Vi 



rs- jV0 

tSo o f“ jjJ ttfj-> J J<S<J tsjjj , . 

OjiljO cA^J 4 -* J °^ 6J <=*“J-> J < i 4J J l iJ f<i J 

OlJ OljjjT.ii.AJ jk<i < C^*6J ^Aji3 j^J <1 Ji43 ^ 

^6j-C «=**.> 0^jj-> ° ts^-CjjSij^ 

C?^* 1 - 1 ^3^ ‘-M J 

4_» <j 6j^*» *j^.‘^’ «* ftJJ CjJ j (>ii >ti<-a<J !umj ■-■- - jjj 

<j j£ ^>J3 ^LiJkjlS.u 

b«G<3U. ^<J J<^4j 

^jjjAj ( j^xuiiA^ ^jjj j<£^j 

J —f’^) 

4 c£ 6 ^l^ J <£*<+ 

(jLujLjlj j<j «Li tC^ ujjJ 

- 0<£L. iJ Tii I i^jj A^jLxjJfc Cuu6j<J 

csf->ie ^ J* 

J 4jLajMi ^JaI^ <j ^ -\3 * X* 

J tsjO .><- <2ij<^ j Lllii <i _,jj^b Jl~ 6^ lJ ^ 

.o^Ulj Aj<i v <u ^d«S<]l.ii- j c* u iU -» J - >J 

< 4- > jj <£•£«-* t <j» jiii, *.<s &jljj <i>^^ ^ojUjj^j ( yb-’* J 


ir<» 



4 1<1 j »jU *j«£<;U J £ <. Ju 

^*j jb 43 tf' 3,J if-** ** ,j ^ i t >, lI ub'j^ <t 

J 

• U* 1 ^ * *" ^ 


. j, 4 6 j<uij^O*> J<^«J <u><j 

O *•* ** 

u^f 4 W* (ybv^^ 

gf-* * y^ * >*. 

^C v .4<o ^ ojj^tj 1^4 jj o jfijJ^s£ <..i i*C<j 4jjp <j iii«jL<u< 

<Cu^«j4 << Cy .<j4A 6j6jL^jCui <1 jjLjljAjji^l^ 


Jj 6«i J<J J<jjj^jjtj yl 

Lj 4 <1<.wC» c^i^J (jl o v w |i^pjlj^ ^Ljii . j<j 

J a~> * nt.t<i j ^ ^LuKftjOjj^afllj 

lj Ia^jj< 4 ( 6jlj^<u0lj 

LfH^i »4jl jl <J |j l$6 j4^<j 4j* ■ “ i^j]<LoJ^ iS&^ 

* *0* iSjJj^-* *-£<f <■ <j^Jj vJS«Lj Lu<G <S^1>±* 


v>V Laj<J 1^) ^<J 

(5<i;*J ^ t-.-.-A J <^ J «J js j^jSfc <£ <-*tiU 

^ <J 4_o<j . Ojjpftjlj jjJjjI^ 

LffSj^b \**(John Wheeler) ^< 4 *^ ^U, ^ 3 ^ t$W> 6 ^ 


^rn 



ufj-v d fir 1 ^ (Delayed -choice) 

£ aj (Schematically) 

jp t olj ^LwiU Ji *Z ~»j ‘jjJ jjj ts*^<ijjSjiC 

. -..-..m 4S4iljp<C 

t ^ •••••■ jp jp ij^i»jj—ts*j<jjjSj3is e 

*jj<u 4J «£<£]jpo ts^lS J<1 t J^a<> uL 

^<U ^<* 4 ^j<^Lo< 4 £ o^- ^ .i A J £?^OIaj 
4 (pjLj ^4j^ljj4j 

jt^lj jVjjSjA^p jL 4 CujAJ bj<jli^jJ <J jjljJ 

^<J 3_> J t -^ < S» Jj 

<J _>£L*£tl <J < J^j 

<1 <J 4 

^JjlLj ojo*<^ t» * Yt (Quasar) 

S» C£j&i oK ^aI ^ c^^jJV 

~ •■ - •• ^ Tl 

jl?- at*'**- ^ ‘»j<^1 <J o*-UaH jjl» juu i ;.-' 1 -- 1 * 

f'j* J jV jJu jjj Ujll^ <4J» 4j o- 

• 1 dijjJj<£ 4 j <S*Vf* J * 


^rv 



*>•->** ^ j 

^ J^*-*** V ^^jAjsP* *^a}1£*^1«,aSaJa-.jS; 

j<£*i 4 c£^L** CS\J*J* J ^ <** ( j4ijjSLSl2 

^i^6J j£ ° U JP> «=—!2JS* U^l*? <-£ 

^ jA5 U^a ,<j<^ j^o Oj>*^«iV oi^i 


Jj^Ij A <_r?->^3 cr*l*** Jh» 

t4&^ *=*?••* 

<4J lj^ o-uijjJ J 1 — uif 1 " t4 ^*dV JJJ 0^ 

f** o^ ‘ <sj*j iS*^ oolio 

. jjljj^S<uj^»^tS jijtl 4 o/t lj<£ii(j <J 

jjj ^ftj<*jjS^5l3 L$<j£*JfZ\jfc Uj^i j<j c^j lj<-i.<j» ^aJ 

^<3<j0^^i <AJJ IjjjljJ d t OJ<Ju<^6J ^iu ( Cuj j\Z<M ^bjjJ 


.j^AAa jISaj o^-O*^ JJ*** M J? 

i *^1 jU<1 Aj («Iijdj»J jl^4l]jp<j Jj j jMuAJ 

'•^ u^jj? oij£*j j *jl_>^ osj£ &!<*££<» 

j4u*tAj jl-*h. .//> J<UI<] jlftjl^bjQjjl^jlli 

^ ‘C$3>> .Jjj <£*jOJ^-iiU aJ jl^AiljiAj ^juU* *£*jj<A .oK»j 

‘wIjaj ^La M. un <Jij Kj i n ^Aj .j^AJk u<J 

bj<4il4j <J |jjLt^4jJjjj^ Aj QuiJ^ ^ISLuL (Jj^i 
<4 ^* 6 J^A^ (jBU Aj<i <£6 jAS Jji^j *4f?) 


\r a 











o 





(The Theory of Every Thing) 


ft £*j otjO tf &j£Lo*' J ur^ itJ 4 ** jjj jC* 

I* ^ 


(jjlIxVtjjj Cj 


lu«L jij^J C ilo <* 6J t ji 

JjJJa <j ^XiL J <jljjl^<jjlii4i)j 

^ jiA <j^UjJ-# ^<4 JjL (OLL^Ij t jjd! J^t 

•JJt Cjjj fc* 1 *tf\ (sj+* iSjlj*** V 

f <i J Ij(n-vav) ^u. O (,j5jei 

J<f<J jjjlj<, v o j5 ^.O b«i»i.><* 

cP'ii _><—<! ,ji^SYi..•<-> . -.j.v.<>.'l^ 

Jj <i,^_ 4 JjS C**-JJJ cs>i. rf'-^f* 

v tf-Oj <f Jjj f.<»V tb 

.JjS «jK jO ^^UsU 

> t \ 



<» <y jz* 6 * (Galileo) j>» «uL^ii 

• <J jp 

jj (Joshua) OJU** o^j^i j* 

jb <£>>** c <i ^iU j 

^j^^J^iAj Jp <SJ J£- 

jjh^ &>-*<* <_r^ .U*Usa£ <J (Amorits) 

<jlj ^ljL» Aj<JJ l <^i .lluiftj 

^a<j C£^ A 3 ^A^Ai L£j a 3 

JLj^y<* j c5^>0 „>a-huaJ « y> .i< g±A Cyj±* c*^k**^i 

<J Jilt N t * • ) >j< t ujr>o 6j (^jij ^l^a. jdJ<i<j <3 L<£ax»1 J±^. 
Je _?J3 43 1* (b * 1 “/» <_*k* _><--u<J ^^a-O 3 ^ 

JJJ<J AjIIjJu ^<j j^x*J 4 (j£_)Jj C. * J. » »J 

<j<a u 3 ^ ‘o 3 ^ 3 

« i~>K» Ijluli j^jj-u ( ^it^aji^ 4j ^ilj }ft ymiuftj 


J*«*jm> <jL tU-U vi*J- c5_>* <-»Ai 

^ (Electricity) ^3^ aJ a*«J*jjm 

c & t}±a «^6j ^iuuL»<j . 6^< j jjjiaj _jx b(Magnetism) 

^jLajIS «£ A J < ±?3^J^? k ' J 4 -? 

^S* <J ^<x.^ (Magnet,^^>») 0^ * (Electric) 

4 j^4j j 

<*3^ a] 3^0 jj3 c ^-y;L£>* J <>£<&■* 

^ (Positive) <^b ^a^U 3 ^^,Ai 


wt 



<i ^ ^ ^‘(Negative) 

j *>* *4*3 ^ (s£+ <s<*\j<^ 

< ^A<.y\ <j o^J& 

J jyt <_£<£!* jj ^jLftL o . V i (^UjljU 

^6J<m ^>Ajti Jj ^AJOjj <J Arflj i ^JU 

^ji<A ^ ^3^ cr^^3 

J 6jiA <1 0^3^> J c*^ 4 ^ 5 ^ 

Oftj^J jl^6j<jujJJ (jjj 1 ^ > J^ ^1 *'^1^ ^? 1 ^ ^ ^ ^ L jl^ <xh < ii> »U£ J4 

:<a<A L£<J J*^«J ^Lj»ajd^»J J 

i CjISaJ (jimlj^^o <1 jli Q\1j^a.ftj 

jifl (^Ulj Clmj^ Cft<i ^ <j . & <j liAjjAi 

Hans Christian ) jy> > k^jj ^LImuJ^ < _^jiA ^jlj o ^jLwlt 
i jji ^ jjj (Orsted 

c£_> 1£<^ tb (\AY») 

tf »»y» J<*U<1 ^ «j‘» Li<LJ <1 

tc«b^ ,>Jl> ^ c*i*jb ^bsUui 

b»6^<A t o * ■■>» ^>* t?3-^ (S'S* 4 ^ <_*fW 6 ^ 

.UaU (electromagnetism) Lr ^b£>-j,>£ ^ 
<1 (Faraday) ^bi^u ^tL,^ ^U;> Sh* ^ 

(Sjjj<^ ^Lo <e— tP-» b(\ATA) lP 1 ^ 

<*->'>* Olj<£ < <j-^b£>. isJj* ^ 

.^L^jlS ^jjJ.0 «=*## ***»J 


> tr 



£*<} ( J *>I* 1 “- ‘ lt -^'» a lj 

j <«-,<] >->y»ljio^ 

d j<j ‘ <^IjI^U . .-gy u 

cl i tiiljcJ <j«»^cl lSjJ^ <j j4^u-ob t^ljCA ^CaclLftC^j 

kS6j u w <ic<^ c ^<jl^jliji IjJUu 4jiLu< 

j* .c*^* < b£<j«oU.jy£ <j j _>v<-*U 

LiAAJ Jf ^ 4 gCil 1 ^ jCj JL-U 

^joicA Laa^jca c «<< *t ly <£jfe* jcJ ^ 

,)j6J Ijd itnVu <j ^jl^tui J AjLm 

( (_^\J >1 j ^4*v^at" <J 1 *C ^)*jajj^)L» >^ 6 j I^jL; j£ cl 

.oy^.M.Aj (Humphry Davy) ^>l*u 

^caO .JL^ fco^6jU j ^<3^4 c^ 4 ^?* lAj* j l#^-* 4 -* 

*,**? d»<Aa.Ay o^cjljl^U v ^yiLjLi .jj^ 

6j4jL - •■ tl CJp t j^i<j j2lA g -iA - £j i L o jLft 4 J JjS 

l^c^A^SU <J <£ ^cJ ^>-*c«_u ^<3 ^^Cij^Jali cij^Ai ^IjSjCa 

. -.V^.» 6 <j 4 C»La^J IjjCiiliaiCj c» 

(jjl^Cjl^ ^Ijl^li ^I^Caj^J-A cjUtycb 1^ s ^^ 4 'i 

CcJU ^ciULi J .,y£ ^<3 IjoIjJj fd . J*a 

•^Ic^. (^Cj^jy 4 JiJ ^C-A^C» Jjb>t£ Cjj3L^-uLj <julL£**£ j 

CitiiAb ^Li c*J 4 cc»ca (jUcU.li b 4 <OciU Jc^cJ 

IaaIjIjU j bl^ c! ^*$<4 <• Cjl^J tO 4 -*-* ^ 


> £ £ 



^ <J <£ 3 ^ 

<.b£yl£ <j Ly^ <1*H* J *' > 

t# >j ^ '■‘ii'Afc ° ** cl -> tc *^ L«i^^ tjilScc 

CS^JJ?- Ji J-*'j ^ <-*<• efj*^ ^Ijljii 

Jjii oU lj*y O csb c^l ^li O^OJ 

jU. <i *£ t <Jj^) <i U& <J1 ‘ “j" ^ J ^L, 

« ^j6J6J 


Ji <jiiL .JiA ^ ^ (SJ^ C$1 Jj\a 

^LajAj ‘ < yXA t5jl^j4j«ilj^ 

< _ f l^liov)^ <J 4^ <_*;<-*■ JjA 

iSjJjCA <j j CuJ&jlj L^uiluU^ji ..<41 ( j<J 

( LxLut I ~«\ jl (Sj** j4-m4J Jj 

ls^3'^^" *-i t U^J^? fcA * A 

J 4 J^ i iio4a. <J j 


* t» ^<J * A jOJA J L£J>* 

«- * A . Jr r 

<J .O^&J <i ^ ^'jxJk JJ*. C^b^J cT 1 ^ 

(Field) c?ja«l* ^>*<a <ul j ^J ^ 41 

<(5^ «d 4^44 4-»<S 

1j 4^Jj^ U ^ J<> 


^ £* 



■ *jbj ^gjZtA <^A 


-■ ■• «~1~«*CJjl^ iV> > m >^S*M jj 

±><A. i£*^J*>* •^^‘Ub <J ^ t 

«£ tsOW* :(Empirical) i^i^LwiL «^4j<j|j 

o\M•* <4 ' j cJjs£^ 

4j j<j jjjJjAjjfb *j£»ji<-A ^5j<J ^jLj 4 <f<A 
6 Q^^JJ* • IJ~<»t^ jL«_u * Oj4 T>Ii«ii <*6J 

c£^1 j Ijjl^aNA'V (_^<j 6J <J • o 

(James Clerk Maxwell) J^-£U tfJ i<jsj^*-. 

cApUU ^ if b ^ 



J V= J < S Lj -i-* a _^, r ujj . l 

-■» -> j <_c 

J*t_^^S S.t>j .j^&j j i_r^‘ „ * ~ ^ ^>la ... 

c^j 1 ^ J 6 ^jU <uix^ 

Ij^a ^ 4 Jjj-l^U 

h La6j^ 

■ 6e U^-u «J 


<_, J oj^»Jj 


i*-i A^j<CilfI< . i. ’/s j^La jLj^J ^ <£! «tJ Jj > < . ‘r. 

<J <_» j>»« T . jj JLua> oj«_^. t I^jaj jLith 




c5^ ^ J^* 


-J^ j / j- 1 




a< ^ » t, I ~. 




iS*j^ V ^ j>* ^ 

j *0 • ^jjJ ^-i \ < < > ua> , j J <*—a Jl <L^-lj 4j . 5~> ■ £ ^_» 1_> ^ t<^ ttl~ 

I ^ I I ,,. >"> J* jj) IS Jjj-ui 


j ^ < 11 Li5> j-a 4_»IS d_^ j _> J -^' ^*<a **. I ■■ i T.'. < C ^jl_A ^ ^-3 

(MSXWOll ) t J, j ^ ■< i * ^ <1 ^l_A 

<—t4_jlj4j ^*y<_i c & ji..m /jLi 3^-* * S 3 ^ -*w <lJ ^<tS * u< ^ * A ,^.^ 

Uj«C <-» .L5->^e 

jjS j *>^5<jLo j'Luu'tl ^_»l j*^jLoj, 4 -^ 

(Radio) (Micro) jA u 

Lxj-o <LjL^<c» 33 ^o*la , j<^4j ^vtoX (X_ray) ■ * j * ^ (Infra r 6 

4 «L*4-A ^ J ^-1 ^ 


> tv 



jL, .CUl£<J 

<J i^-> J *j£*3l£ <J * 

U*J_><A ^ oJfV* * J *><— «j c£ jS* J J-> _>*•> 

cr* 4 —' 4 _>jj jl£*X 

j*J J>o<A <a\* » 

«U C*<J C£J^ ^ \ > > /» M (^Ca. jli <J j;4^ 4<^..*. 

<£ ol£**0*J V ->J^“ ^ Cr? 4 ^ »5*J<£^> 

j<i 4 AjjJ^Cui (C ^-Ju^ i^4j6jluit <i * '»*■*■ 

( Aj4j4^^Li 4_u j 6J 4S C^kJ^jb ^g<jl * 11 111 <J JjAui 

<-a^j j4^Hj • Cil^AJ ^ 4 <^* UJ Ui>»jjj <*<J 
<? obj^- <_>i^j1^<i 4 Jj> <jw*a> 

<J Aj <S jjlui a \K.»»~ j <j jj^4Jb jjljii Oj> >5jjljjiii 

^AjV LZJ ' t4 *^X_ k A ^ lZj <_J<J 6 * ^}<jL*jl£* j J^k. 

j^> ^ jji 6^ ^ lAAJsV 

^ (^OUUIj j<i <_»jj (, jjijjjj$Aj ^<j aJ «j4j1^6jLu<a 

<j<ul^*U t^Lj^ui-A^ (X— ^ . ^r* ) Je 


^ iA 




U >^a. X -djj<»S.4.jJ>J 

. ii<J 1 %L»J~>1<J Ijj4_» 


Jf J >‘ .i ^ Lo ^^ 4 .n_^ jU 

4 <J V* • * * ‘ ^ ^ 

<j t MjI ^ j jj Ij < 1 “VV • ^ o^l 

i • <iV»jijj 6jla.j1 Ij 4jUL&!u ^jIjj^ 1 

^_,Lj ojajO .-. «■- .y. o ^ ^ j, (Reference Frame) 

J t^joj _)Jj ol^lj c»m.j jjj Ij<jIjJ^> ^Lj 3 <J 41*5* 
t &j4 njjjatAJ 1 1 1*^ j^yj-a j->l^ ^J |JjLa *"\ • * ^J**"^^* 

4 J^4«ls<jt u4juiu4j 4 > t l j">^ 4^ <, <^uJ 4 jLiIj Co4j 


> * n 





iS 


4^ a (Black Hole) 


LT a J 


«-» ^S<G t 


'JJi 


*j*(Milky Way) 




^ 1 ^ l \ jL> S j-L a<Jb t., v J t J 4,^1 

jf 4 


I — A 


J'-^'- 1 J> 

j<J ; 3'^* ,_pLS <J h*j^<S jZo^aS. j^s> 

*d >, >.<^S i 





f* 

CSJ*v'~> 

<0 ^L^ Y ^••iS < *- > -‘ ^ 1 ^ »11. 

.j . --- r ^ r -_.-*lS <J J->U> 0 VY l _g^S<_i ; jl_ >: i^v ,r>j 1 > ‘U'Glj-d 

‘Lxj < C»j > O_>^> 4-J • ■ “ ^ <Glj^<*-1 - S^S <Lj o^a_j4^4_<» 

^La-u^U ^S-LaO <S <- Sj ■ ■■ <lS 4 ^|J Jj J3J <J 

<Lj J*<L 4 £> j ‘*^-jj>S L» -S Jjl~> I u^lS J<^<J ^ <S d „ , f a . - L~ t 1 

<-> ^ t <J J_>U < \ A 

^ <_j ^-i' 11 T' j ^ ^ *!_» ^<rj i _< ^ i La L> ^ >. ~ lij 4. j ■ " * d S d *■> ■ ° 

JV 

a j L.^./je . j_j j <_l*j a <0 IS 4-j.iijS ^ La «u! 

jjISa jLVis j(Lft ^jL a ^ *Sl*». j j - <c s I _y. >LtL» 4 ^aj)<Ci * .il_> 

S ^^jlj JJJ -** j) ^ O A ii n i’i*L> Jj ^uSLo 

<J ^Ajlj ^^S-* Oj<b 1 _$_>-» J-* -^L* -S-i 

t a o a it»ii 4_> j) < .»S Lq IS A .* L_iS ^ La 

I. LP'-Ao - 3 „>LSv M 

j_j-> IS ^ Ti iS 1_A jj Ad i ^ < a t >S Li J » a i' 1 ^ )i -w <4j c Oa<j _ a j~) L> 

C5j<^Uj ^S ^< 1^-"* » .~.d 1 . .. |‘|4 1 ~' 1-1 ^>S oj ^_)Lj a j<i*^,j-uSLo 

t^jL» 

v «-"j 1 ^ A j 

(Luminiferous Ether) 


jjL<Sjl j j> 1 *« S Ua s S.^ »1S U <j Lu I ^ (_>^k. 



ji JJf IJiv^ *1 ^ u>ijV^ 

LS^J*-* -»■ b c*,»*j^ j<i (S<i«jju 

Je V JJ* eJ •jb^bijS SjWjl 

<J tfjb* 2 V ‘ jjis JjjO, 

J^J <j J *«“j‘ .ljlj<4 

C (ojO_>«U-u^i bb* l i “/» <* 

^^■hu^uj j<«« ■/> **-^j^ ^(Absolute) u«^ 

^ 65v^ b O u ->i3 <eJ* 4 j^Lh±jj<- 

♦ O 4 ^ iSJ^ 4 ^ f 1 ^ <_£^ uVi < o 4 ^ _><«*<1 j<lJ j£iJ 

• 3Ji CS J J^* <j^Lj^3 J 4 ^ 

4 «^j&*3 Utj4_a <i c _ r: *l_^a. <i J3 

(j^ ^ (jiiJJ^SAj (ilil^Aal Jp -4_» Jjljjuk 

V • Jp *4* (jr*^'^’^ J ^ <j t a jjj«* 

ij^i<» j*-~*±* j ^ 4 - 1 

ljj<^<j ^>j<i. - A q 4 t ., t yt4j Cj4S^JJ?“ 

<J ^ ^Slo^ C4jla j£Lj ^£^1$ <-^j*J l^6j ^ 4 ^ 4j 

0<i J c^l tSj^ 4 ^ 4 -* 4 ^ 

<J Ij^AJ 4 o ~ > ‘ 4 C^ ajjaJ 6j<5<5J^fl ^1 <5 (_£4iL^ ->° 



• Cuj^Sj 

1 - ^ c oULao^jL* <J jj 

0 ^j*3 ~> 4 ' ' -* • *->_£ ^^a-va^^gj^xsL: 

4* e?*j^ 4 W^ u< e <e c?^<*b^^- 

4 »J JLsfc. |jj«£<L*ju4^ «J <£J*J 

^1 <1 ‘ 

, i^j l 5v _> ^J4j lj(( ^ja«4j» ^jL <( ^jLmlu)) 


> or 



«£ ^^5 j<j Li tj ijLi<J <»)' ^><£0 •IjjCiUj jJi 4 ) <]j^ 

. »J < t t . ullt IjJLmW 1 ^ A 11 >j <J l j « jLk*. jLi’. ... 

Jj a ^<jIjJjIj I 

CSJ<^«d j t>j<± ^AjAalX* 

C$J±* b . *jj 

4j Ij^AV^ ^]Llu <J ^Ci c ■ ~‘ y »« *" cujIjjU 

fjJL— 1A ^<-*0 4j o jj £ 

43<jL f.<I ^<4^j<J 4 6 

b{Nature) <J ^ I 

jLj<J < jjj <joV <i oj^-i •*»<i l -£ 

•uJ-KtU OjjJO- ^U^ti tfUj ^ | 


>»r 


j ,L/Michelsom 

y 

^orloyj ,^j>" 1 j\AAV <J i j^LU 




a IJ i ~v« ■> ^—i C " , i i * ^ ^ "**■ ^ *J I <J j f t n t t j Lj 4^_1 


^ J* J 


>L* jj- 5 ^ 


j>» 


4j *, L» 'fi L. _i_* LI 


f .. I j ■. ~»- j * 4j 


isi 'y±^ 3 


■_> a -=^0 


’ J S J f 


£>_1 & si" 


I 4j ^ 4_> 4 jf La j 


L 5<l»-u« 1 w> U t _ r x*<_> 

^j«l. O^'-j Jjr j Lj 


Lj c -ee 1 je-^ _r^L>' j^e-i 




j <-* 


jL.<J 


j ^.j^ 1 J & ■ M Lj 4_» J^LjLi 

uT J i^ < ^ !_5* C^f- >“ 


jk*if^-> 4 ^£_>X» j t L*.j,i i\ ^J_ijj-a (^ij<j 3-A 4audJ 1_A ijj 4JS 

*0 j> j) n>- ^_»l^iij I o 4^ * ^ 4L .j _>SL-ls Lj <J Lj j> * “^- ^ ^--^1.^ Lj 


y^JJi 


^L. 4 LaJ 4_UJ ^jL <_j 4 J) J>_> 


i^4-oi j 4_i «ljLj45L»4j £>^4_kjJjjJ 4^ 


|4j 4j 


t!>* ; x 


11 i 4J . <_a1->. i4j e 4_> . ** >. T. 1 4_Si 


^ 3 ^ y 


<^ _j Lj4j ^ Ljl 


Lord Jj iq|- l*N Jj^]J CjJ) ' ‘»•" L»Jj _5 JJMI ^^jL»_jL»4j ^y-> Lj ^ Lj 1 _3 

O 1 ^ <S 4S4j AJ jU Ll»<g~ j w. tijNAAt <J (Kelvin 

J^<J J) ^4^ <Li tc.a 4 -V <l) /^j-LuJ-J 4_ajj 1 • it Llj«G . ^ 4 S <^1J Lu IJ 4 J 


^ji 1 


4^ » J jL-a 


A (jl J^ 1 — LjJ-* “Kj Lq _^_LfiLH ^jS*J 0>3* 

J (jLj-gL >Lki*jLj , C* «4 j >_S a a L 4_» 'ua l^ 




L> 4j ,'}Lal 


w >'—'JSi 


>oi 





)4_o S±Xi<Ub 


<Lj 


,_s- iUi1 - 3 *4 0*“V 

l^j a 3 <-> *u«^» j>^jj ^i... 

d a!u 1 \ i~x. ..I'■ " 1 J * *I )-L> jj ~-^ j^Sk^J 
S^jSiJui, ^U'3 .,Jj 4^U <J j^ ^ ,. |t . 

^U 3 3 (Hendrik Antoon Lorentz) ^ 
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j«c <j^A u^^ L 1 ** * "jj (FitzGerald 

,ijXi<U (oi^ij <jJ J_i. »JA t dL .._^ 

4 _)^J * "» ■ “ ■ " ti <£ ^j{£ jA 

^ ^j“ *^ jj 3 

y> . J1 j-i_>Ji J jj^uj i^)j ~h yLo^-* _)4-A <lS. k-t-1 1 JH--V I Cijjjjj 

U UijS J^-“ i^ ^> A ^ , j t ' t 

UjJ ^ <So Us __) jS-» U-> 4~o j l^ ( _£ t Gl^j<U 


\. j ^ j 


j »i ~ . ti\ *l \ ^ 2 j ^ t »J<I> <Ljl-ij» > ■ *». ji~ j 




(Albert Enistein) 


^ j) ^£_»Li-iii_Lj_9l_j 4_» l_SLa_i l^ ^ * o ^JLl^ ‘d yiLuJu-wb 

Zur Electrodynamik ) (ytSoy^j^ ^-g 

.jj, ^4_*o (bewegter Korper 

w> A_j_> La 4 Lj ^j- 3 Li (. 6»j l < << L _j^ ^ 

i ■ 

_>jjS»<C» ^_>ly>^. <-» 4 jf 

^yA 4 -jLj Jj U> ^<dj - s ~4\ t ■">■"■ i OfcAJ0 J 4 i_j d -^*^ 

ylLtiuJ *^jj . s~<-u . " --^ . ■ Jjj^ tjUl^ ^9 lj«Lfl -a '~— 

laGlfL£<_j <J 4 oy jt-y j.<-> * j o , ‘iX Q * jbjjj jjJ ^ q - i ^‘ 


^ oe> 



^1*0 

Jr t 


(J>^ ^ > J 1 -*J'J^ sW J tj^ 


- ■_ tjj ^ 4>'^ 


■.a — 


jV^T- *J lSj 1 ^ 


^<*,j itsi^^Lajj^ jj- d'* 1 jj 



-i ^aJ i pulse jC i4_J-_ij,i J«i'jj^ JJJ ^1 J tf’j W* 

j^j-.jj..-. ^*^_,-l_» - rj-liAi JKJ-> J> «"«>V '-J A_j*<fl^^ > I‘ ^ 

.>£ 4 j LJ 1 -** 1 ,_d^JJ- cJ^^i if «■'■> * 

o'j— 4>lLi-^j^ *- U i 

-J ^ -O* 1 ' 1 <- -f **V 

‘'Wj.MJ -#-j ,_^u> jJi ..^ J4l 4 J l -^f 

cjl_^|L» 1 C .J"jg ^ .Ij-J.^ jd - ..■! 1 *.r*- 

yi^jl \-t.-..j._j-- ---^ 1 ji ji^ ' 

•■_ „"*-l» I 1 { >ii^ U i_l_?_t^-J a J Cl 1 -*-^ 


■s in 



cr*<rf!iAjl^ M*->* J ^ tjSi3lS <1 ^cj: lj*j<i^<5 J 

. oK&J (jJC ^j| 

* U^O* J -J-J j l (J^ 6J CJ^3±* 

. c< K> 4—»&JjL> j ^4j Jp *j^UiiftJ u^^'LflC m*• *^~* ^Ltiiuili 
^<L» dki4. > <^ ^ ^^*3^ ^<06^3^1 <J 

6ji<» ^ ol£ <_r*be* 

<J 4fvY\<j ^jti^CoAj C C»b*J ^La-j<j f 

Special j C«<jjIj J j Alib * <3 ^4^<jj1uuI3 

. *jiji ^ is( re,aWity 

j4-wj<J jlS 0^^ 6J 

< ^ 6 ^><£^» < u^ Jj ^ 33 ^ bS^U ^ 






^ ‘ ^Lx <J *£ 

.O^ aJ l O^Jj^AJ ^<»l 

bJ 6<£jj* V ^ oL£»<J C* 4 ^ ^jj>b<e 0^ 

jO 0±^* J * LT* ,J ^ J<^<J < Jj J>^OJ 

^6jjjS 4 ^^‘ fc O^^-l <jjj*J, j<jm*<J {£6jhL«j4(£ 

U<-^>iV ^ >*^3 iS^J<+ 

( <jji aj^jS^j 3 ^ crO"^"* V crf^Je* SjiJ^fJ^ p 4 * 

■ Xi jjlJplj oOlj'Lk 4 i^ojjl£ ^j-a4_A J^i <U4j 



• ^ «■«'» I J^Sil 


^ ©A 




«L» <f Oi^li ^ tj(s 

iij^u i jj jS-utsb -V * >=** Ua v •=><£ 

Je *? 0=^ ,J ‘&»U AV JU 

tf ji. ^_><^,«<-“ ->** °-> <i <-r* l ^-‘ J “=4# >=^*v 

«£ » J<$<i 0-L^*4 M J<->^i ^IS j a ^ 4j 

^,K d-,:^4^ «L» J>-S tj^ U i imj U - 4 U^i ^U^4U 4 

<J <j (^Ll^a^ 

•<_> ou<i oe^ 4 ^- r^ 4 * c< ^‘ LA 

4 Ojl^J<J 4 AjOjjSuSfc 

<J j] ^^jlisjjl^ 4 Ajtlu«6j IJlJjA^ (^Jj 6 jlj <! ^ . < y .. ..V^ i^ 

(S3*j ^ <jIj£<-»4^J^>£ jIj<J jj h " t (£ J* 

cc^jiAj <^aJ> c£j J <f 0^ 

j c?^*3 (of-A?^ <jL t > y» fj+ . v M jktj 

<j— olj^jAJ O*^ 4-A jjpk. J6 J*tj ^ 

. Cll^j jl^ _yL»iii j^iA ^LlajA J 4_> j£_» 4 

c O^“^iV *"? c£.J* 0 <^*iJA^l!» 

Oj3j.>a*Aj Ijti J>S^ j*j^j i ,jIj 

«J j^*\JjlA — c£jO ^ < *“ 

>Sl^a- Cuj 4J ^Xajpl^ <_*J>j 4 ^jl^AJ^l^ C$jOj 4 *" 

. ol^» ^ o? jOj 4 ^ 


<s IjS-uajAijjS^SU <J |j>>w\ JL- ji <1 CJJ-IJ ^ 0,0 

“JSiV^w ' 4*^0 osjj»J <u ^jj_,j _>Jj 


^ on 



j j * j V ^ j' 


■ ~~ L k > 1 C> .J 


^ *£->V 


| ^ li ^ ^ t,_1 ^ ^ , l ^ J -" 


-^S-A* ^J AJk 


»'-* vj-" 




j .H' 


-;j<U 


I 1 J ^ *VJ 1 1 <C 


-0 *£ 


_^3_V 


\ ^cK. c jK ^J 1 -y g -. £ is c_i 




, < J \ A • ■ ^ ‘ W 4 ^ “—< 




( -S _$ l_> _J c —i J L 


-sJ f m La ^ Llj d - 


. <£ L> ^ L UI 






l^uLa * , ,.\j _>J-j^ *d ^^jJiJ 

4 L>*jl^ jijLjiJ v _^j Ji i ■ >*S La ^ a -£ *_!_> J, ^_ij . ,~i-l* J\<-iu J j-^. -I_i-»_sa_» 


1 a i 1 ^ i 0 ~i > J L . w . I—» >■ J A J ._ >. i i .> L*£» j^-a 

4 _ □ S_i .(intertwined) _ytjJ Lj a J -~> j ■> ji 1 v_j l i~k. ^-1 

c i j ^ ' ' Li S jl jjl 4—> j i ■» I L» <_»1^ 


jL3 j > jj 0^ c 


•'> b'-* 


, iLS Ij,*ls ajLjL L}^-*^ ^5 1 j 4_s ^£<i-xj j_kSa j<U-«jl& a4j Li^-ua ^jIjLjI__ 

oi£_ij<u ^ oj -l ^>i>^ ^i£o “space _time,' 


‘ A J^ J ^r aA j'^ 0 -—,1 jL 

t kJ \j ^ I.14-AAj ^ S~ A ~* >i yjC^ _) *Ll <1_1 i~-i l£ ^ ' ' ' ^ J *'~3 ^J 

4 ajLiijj <■ Qu * ■ 1^/ —i d — a t hAJ ^ ■ ■ i S 3 j, 5-^ t»i -s 


]L . 4li<Li 


4_^. <Luu 


4^ rjC O Ij 4^^u» 4^_u ^•‘L* . ^-1 j, 

'^LL_ <J 0 l^ ^ ^3^1^ aj 


JJJ' 

flJ a _L 4_i uj_a 


l^tj L) ZfLlS A-ul^^nAZa. 



i v . 6 ^ 6j tf ^ 

^6j) Cf u »v J U S> (J 315 l£-*<+ <i 

J V? 

h7 

J4^<J C53^ Jj <>11*^1: 

* «» 

iS^A J* LT^ 4 * • <zl ^^ csi-^bj^ 4 ^* 5 ^ 

l£<-» t*V J^» <i o^<* IjS^I^ j>-»<ui <J 4uJj^iuS 

t j< 1 ^LiiJ^i Lfd^JJ^ j«U-u«J 4^6J^A <S <>£u£*j|^ 

ge-* ^Jh? crJ 6 ^^ csjJe^ f^<e 

, a. t 1 v<v;l< g *J Aj<jLo<j 

cPj^ criJJe 3 A ^s>^ f.L=»J.<i ai<A6^, 

"‘l‘* A 1 J »j4jJjSti <^4 j IjjAjljIj J^<J 

jUJ^u <GlA6J 1 j .C&jJ^jL 

(jl^^-ujl^ijjj j<i - ■■ 4 J jjLiJ ^<j& jjuu< 4 j Jj4^j 4A ‘Of 

<jLo<ji ^ «_» t <j£_>£<!» _>Jj> cj; »^> 1 < *~ *.» 6 J 4 AjIjSj 

* 0^*° Jhj 4 ^ 4 ur^V ^ 

^ J -)^ (j*Jj &***& ofJ^-“ 

.ti ^(General relatvity) LS u£ <^j u 

C»ii -lj<i <jtj ^»J ^ ^jjLuaxlU 6Jj<J 

j e>j<G±4<L*.e>j A^ cu j£a j I j * jl3Aj<Uy <J „^<-a * 

# ^L* t Aj<JjllLuj^L* •—'-V°** 

9 ‘Sff jO l£jA_»jjj> AJ AjAj^A 4 Aj4j»U><J^. 
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. ‘■Z. * SJi. ) i J— c —A 5 5 1 J 


J * J J v ! ^ i i ■ __ 




J >- C 5 s * ^ 


- -^ s “ s -JJ 




« 1 

- t ^ • *_» { -- 

j? J r ^ • 


*-pi — ■ _ : i „ 


. jj * • _ • I 4-^. £ i 


j ; u a : ^ * -v e_ 


r" 


- 1 *“ 6< -^ ^Vj 


* \ r ' <_i 4 


' -£ £ 4 


4 4 ~4«. 


^ <Geometr/ 


) ca • 


'i EucNdean i 4_u *^ 1 - *j * •'o t^^ t 


' : ;, £ ! J 4 c ~-0 *-> >J-t ' 4^ • < 4 * ' < ; tf _» 4 4- • ^ . . ■ <_. <» 


— . <_ 


4 J-4-J* 


- I . . S ^ t • 1 * ? I I - 

<- _o-*' jij «-4_U— J’-ssi 






; -.<£L £*-><> V-*) . * 


OjfSw ^^*3 _£.UAjU J«. 




i 4 j i J 4 4 4^^ 




S t —J' J ‘ e — 6 -^ 4 —O 4 


J* J w5JJJ J 


t^J t 




^S<j<L.jU j«=_£ 


‘-> -4>- 


>- tjil* ■*» ji I t- > ->■ a^u *- ^ ~>*~ £> JJJ aJ 




>aj * 


5 a c -5> rO jL 


■— >• m 4^ J-j jft j<j *jjj jjj 4 J 

-. MLatitudej -^»^W *jLi jj -> 

^ *-* ~> y^- ja J<-J , ~. .* J j 4 <§J_p J t <r_> Ijj — ' *—> t^Jbj 

~st ' J ~ *T / ' V I _^JLJ I ^ _J ^ 11 JJJ (i J 1 a j^' 1 - ~* ^ <_> . J _^-> 4> J 

~ •>* L? j) t ** J J J 4 J ^ A <j 4 Cu^J 


_>-*^j>- 1 j-^ajlui f.<-> 4 jl 




N “ r 



<j Ux £> J ^ J C03<_A^)jj J4j<ij ^j|^ ^ 


t ^l oj 6J Ji 3 ' J^J) 4 -? '“^^*>^ 


4 ^Zj*^ 


u'*“ .j<<L 


<3 4_1 <C> 1 , w 1^ t <U6 j'Ujji j 


<_» JjU ri*o 




4 -* 

t-S>*\» jjj 

_9 3^3*“* <jLo4j ( ^ ) l^<_iJ_»LaaujLj «J-U» .^-LjIajjU 0 j I Xj <*_i „J 




o—i j ^<jV>* <J j T= (croissants} 313^3 

4 3 L» _) ^-i-ci 4_jl3_i _)13 jj ^ ^ > ^j-l.A ° L 3~d J J ?* '**• ' 

^13*3-^ ^ 0^ ^.1.3 . <\ j-. A 1 >l\ 11 » ■ T. n I ^ <J ^'v 

. ~~» t _} £> J -^t' 0»l3_ l 3 ^^ L ^ ^ 1 * ■ ‘.^)1 1 < id l'i, ,.lj jj^_» ^otSU, j^3 1 < » i Jj 

u <0 3 L3 *i_><Ci 1 jjj\JLJu_uL j ^jjjj 4_1 « oIS 0 j ^ijLo^i^. j 

^i3<i jU<J 31—1^ c^ 4 ^,; ^ <oL tl (Geodesy) 

,3<S&J <Jj^a- JjfijU^ 


u<s*.o <j . *^31^ 1 ^ -j j)'‘ J«*s«j ^«< *< . «.vj^,jji Croissants 

»j^-“- , j l > i - • J fc jkx>*-' y »j>j *-* °j V 1 .**/ * - * ^ ■* * •- “* ^ 

Ijjju hJ ^j-< j .^S “j *jl)_h-“ j *_>fj *-* ^_i_> l 3 4 ^ »j ^»-L—jU. <J «_*,»■ ,. .13 -J^ '■'^ 

J 3 *^-* [_*-• i»^^ < o<« jjISjuL*_,L* ^iScu6jL<i j 1 _ r 3 >^ ^*j ^ 


<-•<-* 1 u-uLwjL> «J , .l ■-..I 


j j Lo^ IJ 4 _a o^ 

n 


J.J OliOSCi <S^La _><Z ^Li'j V * jS'J^ 


tSJ*j J *_iLi<-• <J -*_■_■ ~ J'J -7 ^~ . - > lj ^^'■»I 


w 1 

3' Geodesy 


Mr 





a jjU ^ *0iJ*3 j<^ a^*jj4Z 

^jA* *J 0^ iS^jl* 

£,l£_J3** 4 &?** ^ajLft ^IS ^<* 41 jai<-A*^ > ^ ( y4^i 

^ «U aiA-A*^ < ^-w* <1 jjl^OO l ,-- v .>v. *. i< v ~ 

.A j-a^o<^6J c t»jC\£t,j t ^i, ^Jj<.^ O 2 J±> 

AJ U<^ c£*^-i <u i( ^4i o*L<G ol£_l3<i 

. j<c^u<J \£zy±b <_£& 



-> Cb " < J t^^*3 c#^VJJU w> <4 -' Lp^ JL> j cf'-Ct 4 -* 

■ *Jj«J <0 jj)i iij^ »J CA<j ^CilliO 


>n t 












<*«■**£ ° 

A*" 13 LJ5 t^ijU iUiliii.t 

cAf-J* 3 ".“ "i} J*-* JJ-**-* ue^;jj <j 

4 

tjL®0 c »^ 1 “-*" 0 Coj J|^ 

<1 <^Li^ Cfi 6 ^ .li _CilS»j 

c^(GPS) ^ ^ 

<1 toi^^A«c _>1 £<j ^(Navigation) 

4jJj ilj^jfcJ 4&A$4£ jj« <Laj1& <jL»J j&J<5«U <jljJ^> Uijj*! 

Jj c l^LfcaJ^ <J 4-fcxi 1jA^<J fJLHS 

^>J3 C *^- lojlx-ul^^j 4 Cj^J 0^>* 

♦ 

<J 41luU jil yl^<jjjj Lijjl^j^C • 6 jl Jj4^ jU OLiftJ bjjJ 

(jijji j 11 j jj tall ■ C\ v‘t4 A i~ijj^ jj4i iJj^ 1 j*tn i4-4 

i^tj^j^-6 4-4 <J 0<a3<J (CujJi ^L^j<j Cf* 

- LT^ 


CS->J^ .J «SL* «njt L^ j^o 4 ^Ij 

L*eO*v 

f<J L^<_* IjU^ai <J 

<J t oj^f tf jbjj,, LuO 1-UjjJj^ J 

r° J <J oW^ 

^-*<-» . a^«g ij6 j<C>j^SL» jtj J 4 -^ 4 


no 



.^\ q»>J v ,^ *J ^ ^ ^Lil *S 

<1 - ^\* 

kS ,A 4 .SIaS ^ 441I 4S tV - y V 1 * 4 'i 

■ J ,jl»jAS-* » 4 S'U « « k w.t» 

^ V 1 ^ V . • .. ^ 

> 4 .A 

) ^ ^ 1 ^^_ll ^1 ♦! 1 ^ 11 1 v ^ ^ v *(.4 

^1 4 *.J y*S* <: ‘V.>JJ 


^ c **' »l ytl V 4 « y:>.ulil 


^ 4 *LjL<.vJ > 'kS - l_* 4_» k u )S 4 k_SJ AS ^|IS *t_k tS 4 *. 4 j*\l 5 > 4__».* y ^ k« 

.j ^ j »j a « aj S> j Q» » w v*A S > a i IS *U », kS 1 ISa.« <p *C» ^ y Lkj j» j 

^JaS - .*- y US »<■ j y IS > >^* 

% \ J ‘\S-kol> » jtJ,> aS aJ ^ * a iL a* ^)*lS<.’» La a 4^>*la l t y» >^.; 4 j 

w *» ■ •* 

, q^ 1(4 ,L»»lji alS*Ll AjJASSu 0 JM V-^. 4 4 AJjLkk 4 4 -«'»*LA > S k klS 

S 1 4\ ‘k -SS ^j4 Sji ^ ‘kS j>_i_»Ij»S Aj^>_yAi» Ai •• k k >.s \ k l_lS 4 iy \.» 


_«*V jl aL ....^ij A-a^» 


. *C^l IS *u>4_jLij j 

_j -y 4j_J_^A£ Aj . ’ >_) aS_! ." i 4^y L .1 4 J Jl 'Ll ■_"*-' <>4_*t_*»A,l 

S‘«. \ I -LA q qjoljS IS L«. ..< L-i 4 J * S ■ V « kl A ^-\S Aj k l_* «t_jLi 


jj*<A ^LS' 


kj 1 4-j^ . A J 4_oS. Aj q_» k-e ^S >...US 




A _1 AjL kj ^ Jy-k_> j» 4_j . A jj Ajlj ^dj 


ISL^L, 


.(Quantum Field Theory) 




j* 




*j>±A kUk-JJj'^JOj 


4 Aj <S;»J^i-A^I ^ ^ 


>1 ,v 


<_o A_i 


•w-» 


x..v.<c _\ 


•ClS^j _>IS ^tSkO*G ^L^SkSl^ <_» j aa ^ j^Li 

>* ^AjUIj, j<_> 4_*«d . f. Aa ^Vt > * . J^*LA jAu-u 

^S<_i J^aI ^jlSijjjk i ^IS^jjaS ajAj 


• & 





d jj j 3 ^£ 9 ^ , ; tS _ t 

M_,LfUy,«G 5 4 l l \v ^ <J 


t 4 j 4*A 


1l_* j Lj t> J 


4fk st-» 4^ 4_»4Jh 




^ i_5^A «J 


^> ^)4 i ^i ^ I j } ^_y* 


.. *C 4 u j ^ j_) 15* 45* ^ Lj j 45i 'Ll 4-* a 46 j 4 


•^>V J 




^ j>_^a <J6j<J • Of ^ d “f-‘J>^^- i 

<J t A j4j^u6J _>1^* 4 j j<S 4_»*C 




J^JJ 


\Sl ■ i » ji-* 1-it.l j *^1 jy ^-> 


J .Sj*. 


jj > 1 * ^ ^ 4*C 11^15^ j) 4.A (_5 Lj-*-i-t _j <-j 4ll_^-i-A ^ <J» . *Jlj 

* O"*^ S^tfJ >JjJ L> 


, >1^ ,41 jL 






^ 4 11*181X11 3-*-^.^ ._C JV& 6 w >j-A ^k. 4 _> T^-a-ST^ £j c>- S xA _V 

j ^*£<-^ 3 ; «-* ^->^3 

4-1 <-0 4_^. g_i^a 4 _claj . l-il ^^J^4S jjIjO j<j-u 

. 4_Li \ I-J4ll33_,> ^^>3 4 J (. £. 4j J4^<J 3 1 > »^4^ 11 

t^££> j4_»Lo 4-& 4ijjdJ *j_i_a ^ <_» i i Jj-i-i 4_i 1 *C y Zj , ^/i J _ 5 

4_1 , 1 Juo 3 " 1 1 j)1_j ^jL>4j Q x j) J s 3 L * ^ 3 15 4-J 3*3-^ 

J 4lj^yl^A-j ^6^41 3-i 4 l i .» > 3 -i-j a 33 a >4l 3j>f 


f*<-» 


^ u'-f J^- O'j^ 


4_» _i 1 o 1 »\ . 4 :4^-1 *l4l 


LS^4l <M 9 


^J|l^ S* 


La^j^4-a c 3-»_i4_> ^ 33 * (jLa-L-uU I, 

4 s_S^^^* <5^*^ j j? <d i 


J^J' 


O c?' 


J Jd iS i> j' i ^^ A -^ J 

. 4 i. i> I_i_j4^4j 4u-»i _J J)4 -j-‘- 1 


> "IV 




quantum ) <jij>j£ <? ^u 

iji£*\Ai* <J t6^ ^ (QED—electrodynamics 

J L> J c* c*—^ ^Ul*<i j_>U^> <j<uV <J 

<J «f c£^>L* Je Jt^J* <u 

(jj33f ^ ^j>4j jl£oj£A 

ot^Jjj43 ^<j 4<j?^jSftj ^ ^L(Boson^j^^) 

. ft^4j 


. u i£ft(Fermions) ^ij« A j* fl <J ^«~ «^j» ajjL« 

u^i ‘u^vPi* - J 

ftj<S 1 O-* JG 

t ‘-*J J bil£<£]jp4j j<w(4j ^ ^ 

(_#j<^ijM<j l ^j>JjlA jjU ^kij3jj (OJwH^J^ 

‘ r ^ 4 >fvn jp 4 »j^T)<4i^»J ft,jljJ C^j^- ^O^ftJ^)ftJ 

*«Z>ljftJ A^ljJ Jp ^l^«G <5w<Jjp 4 ,v^4l4j ll j£» 

C ‘•^JJ-*ftj3<A j <^6JjU &J1 ^^4_j<^J^p«G <J Od>^4£ftJ 4^<LjJ^Jb 

(QED) (s&j±^L «u .obojjj ljjj<Uji4^ <-* <1>^^ 

CS^jS <U < ^l£w,t^>L <£JJSO 
»<^>m<La j jsji <s *^ftj —■S h? 1 «« r »b£>»icf 


^ 1A 



4_, j (OED) 

«U ^< y» y ^.Lo 4)fcj_Jj 

.,.•>j 'jjj |QED| 

4J jH^ ° _3 ^ ^ * , - J - fc ' j<L, J<s £ 4 _, 


t .JjLiSJ j ^ jjyyt. ^\ j! J * J C^ ^ | jT S)} 

^ J^j <£jJU> ) y> c -± *-> 3 

«Lj .^-> Jj3 <^Jjj *J _^^ AJ 

_.jl, l<Ifs\ ^,L_ljLj l 1^ i .<Lt 1J j J > i 7 a _w «U <*j£ ^ 

^ i i «*> j ij 




yi j,^ 1 <_> c(QED) J-J LlJ^Lj 


d ~1 * 


jjj ‘ ~ 4 1 ‘ 1 J) J> x <_> <S_l j Jj t fi'i 1 H-S ifll jjs JJjpia 

-^->^ »^ j )*-*> j j_,_>jvS<_i-i-u<^j<_> 

Feynman ) ju^<i 

«d ^ «J <^<_, J ^(diagrams 

lj<QED) <d . Ijj^j 

if 1 ^ < Sh?J ^\. > & J J-**-** j'WjO * <o 

<S 1 ^ ‘ JJ J {j; 4 -j 4^> y yAj ^ 4_j . Cuj J-> ! i tiij _ 

<u ^(scatter) j^\j^ 


<i reflect 


yf 

^ jisv scatter ± 


kj<I>' J^_p <Jt>l> jL»ij . I » J * -» ^ 


^ 1 °l 



^ * * 

<J _> j 


*■ < 1 1 A \ _> Aj «_l y y^ ^ 4 J . \ 


. ! '.< 


» ♦ 


l£» . 


O >j >* v 


V> J 

> 


, * - 1 . , ■, a *L> “O . > ^—» ‘ilJ.tA 

^O A-*'J v lJ - • 



1 A ^ A - i 

- \j c. ■ -vAJ^J £> j <-» ^ 

OS? 

“j 





~ *• 1 
- --^-» ^ A ^ 

X.> j^V <J j;J 

4 <_> it J 4j 


(A ) ^ j '»■& i j A 

L?^-> S* 

J 4j4j 

a j , < y> i 

y~t y£ k4 j Ajlj * J 

o 1-1^4-i J J J 

Li <_j a5Lj 


. '.AJAJ 
'-■> 

J>a <Ufc <-*A ^S* 4 o^r* 

■» > 1 j ^mii L»^ v^> ■> L£ ^ a j i.:. 


UaJ 


(B) <j; j ^^I SULa . < 0 ?~^ <J 0 ^<-> OO s jj^ 

jj J Lfc6^_)4_A _j — ftjijU <-k->-i _) jJ 

^<0 f-*^^ ^S* — *j^j^J «-l^A 

l j>*J^ 4 O ^ j J1 <La , 1 <u > ri^-j j I t A >a_> 

^*if«U> C *Xj<^^. ^jJ j;^ Ol — ■_' > Ll> £ G _\15L1_lA . 

<1 <u<u ^ j\ £\\a 4 4,^&^Lo3 ^jjj ^ 1- wl .-Jj^ 

Ji *•'* ** V 


^ v. 




i g <j ,'i i tl<j jjJ /‘iSl x Lt m t w ) *>u ltii*k t oLlj j K l r iA 

tj4 _t ‘ *J 


->^® LT*^ 4 ^^ J J^A <£^±J 

llU^JjL&jLa 

<^J 4 6j"Ujt6 w) <^ J <U <jl£*Jj2Lfc ^(CjjJ^ 4 ^ 

^6jOj_)£j£ 4j <£ 4jA^6J <Ia. 6J j£ V J 

>“* ^jjp .^a -Cjj ^>Ul*<u ^inj KKi j<Ji 

U^<i t a^j£ <£>J^ < &J** 

J o^^jjjU 4\jy t <Md» t .tjO 


W^ 



LS 4-SJ v»<j 

^ V <j l *_» * A 

^ o-^U 

'-Z > £ jV J * ; J j 

} 

<J ^ 

^ >SJ * A 

L^'.V*J «^ *^-» ^.<1 1 , 

^ S>'^'* J j} w. 




J 4^< <J 

Lu<j <j 

4_ ' ^ J 4 “* J >-* >* <wO O 

t X . ^ , 

- ' ^r 1 *■ ; } <> 






i , La ... - 


^ 4 -?i j Sl^A g 


O- 


«“ •■ •* r . k 

J r«« » t vj , 


^ J S J J 


J _>L>. j'O 5 >-* jU^o 4 _^ ^ ;<L 


* 

-Lf 




6 j4_j (QED) t g ^jft *\_) ‘ < 


j>? 








3 s * L_*"^l J J aJ <_£ -> <5 —* J * ^ ^ 1 W ^ _3 l J^ 


^jj i j I j i ii 1 11 * J s > j IS > Jj *i Liu i» _i 

t 6 ^<Gj*lSoJ fc?^ < 

<J <_«Sj<-» ^4^4 -j) . ^-iLj jSju 

4 0^ * J6j<b jU»J>^ 






0<S<^Lw-Oj^ 




A f>V<U J<> j£ < ,y. . . v- w£j<0 

( ait*1$ ^_ilS^ <-»-iISLi uft v 5L.uIS jj4_uLj . <-S » 'u» A_* . ( <_jwi.ii 1^ 



j 


^ h 

t ^d*i » j 

•S J <SkJ 0 J> 


<UiJ 4 S 1 J, ~w 

4 cf^- 5 

UiLa_u ‘Ud <j 

. k \j^* <—> ;S . ) 

J 

^ ♦ ShP 




^.-L> ^ 

- i 


<-» L^. j ‘CiLuIj _jSLu <-> *-» 

(Renormalization) * J <cj^s ef u,u_^L. J _^ ^?y- 


^ 4 -*'> J J*S jiij^ «J 4 _jlJlIL»^j i J <j J ^5LuL^IS ^ J> Lj jj j J— 
ij^j-i jSjL^ <o t t )<< a r^a*C»'. <_><_ij->L 3 >S_tJ <-. ^.- > - > - i 




L><j V 


;LA4_» 


'J 4j jJ ->JJ> 


, LsuL^ 


\ VT 



<fC a j*l±iJL**J l s^ a7, < ^ c t>j (5j^«} 0 

*J ^ J> iSj^ <J *U^ VJ 

<* 'S7 

^ ^j6J Jl^ajj3j4^ Jj ^^ao 

jUjj^O jij ^-Ol CujJj a j'CjjlLuL^ 

^«UiLaJi4jj4_» .4_ijjljU j^ aj^SL^l^iLo i£JJj, <J ^<^.<0 t aj«_^<U 

( JjjI^ ; J<j ^-jLL^jjL j <£^l-> jm ^.«C ^j-fl'U 

■jSL»*«La*-»<Lj_>aO «Ca<j . >r ia» ^4_A j>4_A ^j-jI jpiJ 

4_i ^l^4_Jt_»-«j 4 _i_>L>^^J-» 4_i <j' ^ 4_1 \_>^j_kfl ^_iL»Ljl^p 4^ 4_j4_A ^ ^ jp j 

CA>aj j q jp n > i ^V4_> 4 Cj > > Ci < <»)j 1 ^)__)-3 Jj_iJ<_A n-£<_i<£L j 

^AjJ»Ij 3L ‘Glj 4 j t^ 4 -^-^ J 


. C-iLS_> 4_>l U-o 




i a»,Ti'm 

■ « -1 


f-S* u J ^Li-^ ->W <U 4P j**^ 4 *? 

c£ j JJ ->jj> o- , 7 ‘ Jj 3^ (QED) j<U-ajLi- 

J 4 ^ 4-> OL; J>0 4_A 0^ J* 

^J 4 -^- 1 _>SLjj L_ij Li a J Li JJ j t Cj_9<Lj_>S 4_> 

4JG «J .(QED) ^1<4<~. j< OjU *Cilf%f ^ 

i^~* J ^ J X.L 1 1 ~ ‘ Jj ' -w.i ^j <J jj* ^L»IjLSaj,4^u <d (QED) 

‘*Ah c^ ^(Lamb shift) ^ 

O^ijpLi, <d ^cjj <d Sjy^i 

• ^SfLOJ-J SMV ^ ^ 


\ vr 




<£ juu oUJrf<i ^UijAj 

<4 jlSOJj 

(jp ^AA jJtui ^jl^*>j4i ■ jj£ 4,U^U t lS*j t(jjl»jj4j >1 ^ 1 \ a f< i tjjliM >» 

. <1 ^*> MS < ^*t» lj^ AJ "VjL* l SlllJ> 4^ ^_l l »JpJJ 

3? j&ajt-A (QED) <J 

(^Ijj tS~>* cr 1 - 0 c^J 4 ^ 

^j)jjSliu6J Aj<jl^<J jIlA jj 

6^<C<^e»j 1 J L <V L.4.A . Ojj ^ 

r<* j (Theory of Every Thing) jj »<+ 

<£jj±> J^aJ t > j \ «*£ )j^<uLuuL jti<J 

• ^le Jii i£ jjj** ^ jj<4 ^'-li t C.U-. fJHi'jS 


IVi 


j <X3 J- 

.14 cSj'-V ^T*J*V • ->-* " 


•—I j A 




<s 5>J u^ 1 ** •->.* 6 j*;>i/; 

^> 1 *^ ^ Jf,j r>^'^ * J ^ cff^'jV . 


*** >. 


f-»-v >» 


j >^ v 


^ijj t <u<ub " 

j*v<^ \mv ^jl^ <-* . ^ 

(Weinberg) j fAbdusalam 

c$3'<_?3^* j j ^Li<<c 

«j;V<U l5 cSJH* 6 J~* <;bJ1% A ^ 

<s'->±* lSJ^ i 6 3±^ -lA^A 

i_^ji_jjoj ^ < *-* •' ^ <_^ ^(Electroweak 

j , j ^=±- Lao^ w ) 4 la i oj^jA 1 <£ a a jL^jj 


-• -T 




(W+ t W—. and Z-) <J ^_>e 

<J CERN <J \^vr JLu t (Z-) «j 


JlXL 


i _jL»L»__)j^ ^Ljp <3>k. j) V ^JL-u »*j^'jj^’* 

(Z) J (W) ^_» 15 k 4_k ^ ^AT ^L-u Li *■ a i 1 » i A 

* j 




oW (QCD) ^L, a£ j,U<J j'j* 

<sj £**> J ^(Quantum Chromo dynamics) 

-9 (QCD) . Oj A 3^ <^i»a j)<L>j jS " 

(Quarks) ^ <u ^j 3 

J < 4 <4 -* Initial J,4^ ^<CjjOJ<^<-»->t3 <£ 

J "^li-lj^jjS" b*j>J) .6jU ^ 


\ V o 



\j£>*j cr^ ^ oj^LSajI^^ <£,a^ ^ 

L ^*-^ J ~>J‘ L “- t l JJJ^> ^\<L<<LLe>j 4J J ~ it j, < aj £ 

^>*J t<-»<Us C^^La L £4£J^i«C.._ a jj <J ^S joub 

jLj *■* — 6 J J 3 - ?j < '- t -“ — *3 J t — £ j _i «u <OlSi 3.^1 ^j«Ci ^ «Ci 


J*<sj c^ j4 '^‘ ^5<C.VSi-l>*<C j<C L^iO <uoj«J» Jj^-> * jjl>> 

O^JJM ^<<J ^><5 


4 4_j*3_a ^Ljj^(f^lautral | >6j-u *t-» <^_>^ ^ 

,_£^ jt ^ j^^-i i. ^4_» . ^ I^'iajaj J j t j> i^k'iaj 

^— 1 Cj-u4j^_j<J > S >a^ju > *% >*^^Ia^u 

.i ^J^j) CS JUU ‘ *^ ' t «Ujli l_5 <_1_U 

jV^lu ■"i'" l'» a *C «t j>l \<t *^<3 « t ^4*^13 (<^^Sj6jajJ 

~‘ ' 3J> V j a ! a d , .- ^ 4*\ 1 -n ja < C'i < \ , '\j <0 t 

j C)jh*j_>± • ^ (baryons) ^Lyl^^jj-j^L* 

OjJ <J AS ^£_>l ^ &3-> Cf - -" iS^J^* OJ-H 

c J«^<J • (uj i ^-‘ ; jj j 

6JjU ^9^0<U6 ^<i£Uj j O*^ 4 - 5 ^ ^ »b 




*« 1 ^ d 1 ,1 ■ .. 1 *1 


^ VI 



JU 


4j 


or 1 


I j-o‘ 


tS j'-* c ‘^' LA (Ocd 

■u <j jJ ls ' (Asymptotic Freed 


om 




1 J 


* > J 


ij 


^ Lj ; 


o 

l 


*- ■ vj> J -j j; i 

jjj 6 >^ oj^O<J Sf'£ ,r 

^3 t) >oj jj^V JJ^ 4S J^J^ J ^ 

1 .' ,. i 4^_JL» ^ ■ <<<Lj . ^_kjjl_;_l_i^J 4j<iy . ^|~I . . 1 V <U 

j_>^ <d L»j<j ^ 

0 L^“ “ 3J^ <d 

<£* y*. l 4 W-** 0 4iU 

j J ^ jlli j-* _^lj^. ^ 

.^TLil^fjJ 5^J_lLo {_£J-* r-» <*v! vO 


V l 

*■ i K 




< i_; 


•d j^> ^UUj) t ^[SL< \ i, .m l^j^^j 1 ^ j jlj*^’ *je-* 

( _>iij( l 3^- , '^l <Sjy^ ^ 1 <_^l j_s«o ‘W• L_. 

^SJ d c -^ "4^ ^<j£>^;Loj . c ' x ^rr 

(Grand Unified Theories) * ji^S: Se;^ 

J J^d *£ Ajl JK* ^ JjLj(GUT 

|_) ^ J J 1 J } 1 ^ o* o ^-J t c —» ( ^ 1 * * J 1 dSs J-* J J 

^Uu<jj<Uu J J^-ujjJ ^xl «j "»‘ ^<-»aJjLo <C'J ‘ ^ J " 1 JJi 

<J ^ (decay) j;j^3 J 


** o'- ^L 

■ * *£ *- x '■ 


V J olj** ^L, <£>!>» IjL.» «J 


1J ^ *- IL ^ 
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> vv 



<J 4 0 *->^->^ j ->JL> cUU- (>* Yr ) 

. < jIj 3L ^. (> *' ) Oj . j - 0 4 ^ ^<*<1 


IjL, JL— ^ * rX LT“V? lx»j£»l.j£ <1 

Ji— ^* TX (s^y* ^i^«^j^.<G ^^»<a <£ *j<j 
.,/. L^. |j<^* — <1 1j J 

.C*£ o L^i ^ 4 ^ 44 ^Jp<* N* rT 4j <£ <e<-k *j4i 


^. tr cS 4 ^* JL*-^ ui 4 ^ 4 ^ 



c/ *i^ l£<jOU C Coj«j 

<j<j V * * *J^*>pjj^ ^ * VX ^ 4 ^ 4C ^J^ 


^&JL»Lj • ^jl^<J&j)j i*i ^k.<J ( ^ < baj<UJj^oslj 

<J <jtjjJ^> f 4 ^ Jj^Lva. < ^5 ^<J 

^1^6J^<J 4-fijy 4^ Aj1^<i ^.JjA^ 4 ^ ^jSuSuS tjS 

^-» . <J. U ^J~1<jU 4 J J<j 

4J Ijjkl^^ ^j<J ^ V* XA\ <J j^jSIj (_£«t)tj 

cr*^ ^ (Kamioka) Ua^s, 


<-r* 4 “J ‘ ^ . o^ J jfc.L^-i<j ^ 4 


o^j 2J^ 
4 JU v r * 


^ n n£ <j C {£4 _aI^S4Ji^&J J<j 
<1 ^4-*^ 


oi**^ ^ tlAjO"* JP 4 ^ 


‘ u^ 4 ^) 4 -* Jj <-i J^L» jj3 ^jl^4-A C,<J<j 


WA 



ajCujO j<J 

<ijlj$ i'il ^»J 1 ^ jJ ^>I^Jp<j ^4 j . *C\~ 1*C , 

LiO ^Jj£ 

Ofjbjj ^ie UK*(GUT) 

(Standard Model) jjUtu- ^jL «u ^ 

<J ^<-> tci^j ^k<1o<li *£* <^jji" (QCD) 

0^<i *£* jjJ f<S «G^ ^AJk *j£ J&'P 

j jjj j^uu«. Jbjj- 

wn 






jb 

** * U 


j bL^xb «^J<u jjh> 4j> 

^IjVjj^ ^ & -9^ tfU'O 4 — ‘or^^b Jj ^ 

j5-^ b>a Jw> <ua coUL> ^<u 

. < Ljl_LJ ljJ^<j 

^yxA J j^«-l C?3^* ^culjd 

. jJ* Jjl> J*> ^ f-^U^ ^'tujj^ 

J_i &jCjj^4J t 4 _j»u J>J}^) (Quantum Theory of Gravity) 
<j ^ (Heisenberg Uncertainty) ^ 


- ^ A ' ^» *^V A L^- 4 J 4—1 4 A i « V \^ 4j * V dj / "/j. t •* I 

-i <-> - - - r f- 3 . 4 j'ji 

<ShV b<OL^ j<C> J<^aJ v j,<. -.-,< ) 


»,.l "ki >^^UX» ^k. 

uUj-> jb<^ ■ “ij j* j<e 

j j . <jL><-A Ij < U 1 n i_l j^J Jj <J ^ < C4 > 4^ 1 ^i<G ^Va j^jl jj ^_>1 

J c£-0 j <£J-* t_s-^.A^ 


<t£ 4_»4_A 


<J 


j 1 ^- 1 Jj 4 J . ^ X 4. a . ^ i^~ x * “ O 

^(Empty space) jt,^ ^13^ c^j u ^ < b"'‘ i <4* 

* ShH 

^ 4 ^?j j^<J ^ 

^^ ^ < 0 ) . 0 ^ c5«£^Uj£ 

L > - jJ ‘ J<b • ( a J 4 T'V U 4 - 4 

rjJ r ^ ,<^_ <%. ^ is^'ytj j 


^ j 


<a4Jk 


“ <4 

V <i^jj r <U c(Vacuum) 3 >^ aJ ^ 



j ^(Fluctuation) 

<* <i<A ^J4r- 6 IS^ 
*UJJ* 



oLSLj Cumj^J jl -i >a£<j *J<rf J Cfi »< » J >-S*J 

aJ 4.iuiji ujluiJj j^jljjj4al^A 6jOl^J jjj Ij 4j4.iljil 

L*a. i£<j <i jL i 1\<V~» K <J t Oj^p 

^ <j IjujIhj£ <J ^ 

f^ .<SjJ»J jlji.lj J *j 4_»«i jUu4i 

<S)jiO -U .ttjljjjli ^LjJUti. 

-0 Ji.j^L—l^ (SjitjSli <lt»<S 

<^lvjS ja 5 f.'Jv ‘ 0 i-> 











O^*- 1 ^s“ k ^ u -- > ' J - LJ '- i3 -> J>“ 

o j j^jV V '-^ 

l JA ^J S<-><*Z^ «j s^y jjj 

<%S->J-^ 1 >J? ->^ C “^ d —^ _>J ^ V <Lji J*=J jiuj<J, < . g _.f 

^l 5 jSj-» Hilj^ L *-±<-A jLij^j OLJIjO^L O j j^. ,»<d J~ ^< 

^ —*J ,' ^ X ‘ _> J^-> ^-J 




-• * -- ^ ^JJi L^Oj 

"* ^3'je-- «-* ‘> * *j ^ 


.:^.bu 


jjj ’j 




^jjj> 


<u <<s 


<_] ^Jj ^_» 3 i « U ^ c \ ^ ^-. <L — ^ J. 1 A * j IS c *Jm> L jS « » ■ ■ ~- *> -V <_i ^-* 

1 ' 1 ; .1 ' ll 1*\ JI J J , U-l ^-1 lS A 1 1 J j I I J ^ .1 < A 

■ jg J> ^ <—I J _^ S - ' . 1 l ■ . r 1—1 L» c —> 1 Ij^j1j<_l \__t_t <_k L 

ij < i_>Ls <j j a j} d ' * ^ t»-s- ^ <, - j .-zjL»s_) ^jLiV ^ is c _l 1 i~ l i 




. V *L* t * ^ <^_> 


ij ' , IS 4_JJ \_l 1 » ( * J <_»,J l ■ LjwU J 


^g-i U jjS 1 > ' S ) -Li <LA C Jj J J# LaIu •'j jJIS <JJ j tS-l'i A 

t j*>j ^SLj j4_^_lj«> jLi». j) ^^-a l*iI <.A ,6 13 <J>o uj^uL ^—» ^-S jijlSij 

4> LP^J J J)'- - ■ * ~ ■. ■ 'j | < j ^ a 31 jj <-!» <Lj ' *i v~» ■ mS *3-f -) 

j^o_>->V jm j ^jUL_«jLj <SJi ^J 

, <a . .~. \ j <a_S <L^j j jjll <tJ ■sLjjIj^S^j 

l >Ji '-Sj jjc_A t>.>r<tj 1 j^Loja^> S . %jS ^ • •>j> 


cd.lS 4 >j hjj j'.... - ■ <£ CjIS _ 13^-8 ^_» j jt-ii -S*j 

J^>-»J^ C <-_'J -v <3 ~ ■ ?■ . ~‘ I \ L>~ J, Aj 4J1 J ^1 ^OjLu li “V 


.o J4_» 




:UU 


^ AY 



^*ttj£i 

. c** bj<^*i £b*j*ijj£j i l~.ll <* » Uijx'i 

l> cr 1 tfJ U J Ji £ij\Z~X \\Y\ j u 

jV (Super) -.jjv ' tf .£*** (Super Gravity) 

*jOw_£ I J uWjf# Wji* 43 ii*j& <-lil. 

jts jiiU Ui*jj<t <s 

«£ cot »<1 < j2v;' 3 i^jJ? *f *3 jv" 

Super ) j ^ 

• J (symmetry 

J<^AJ J ^ajLa. . ^o"m i i u> «J 

i OViij IjjCuiO ^1^)^ ^1^ 4n a ‘i <|j^jlj 

oV; ^ j* 

4 ^ ^«^t>J| J ^jut^ >i^3kLi 4 jj ^> 

< <_r*eJj£>^ ^ » = “** 

<J u~<i 

<J . *j<ji jjl« I tnl. ..I*. ^ 1 jti <J Cuj^li ^i^<^.t<j jjj 

^ y±M JiO 4u ft jO ^ ^£<UA« U*S&J> 

JjJ ljj<j I U*i I Iil^ 4J 4jjU j ^iA t^6jjj 4 jjt*AJ^L 
Jj 4<^JjU ^04^^10 ^>-4J 4^1^ j<i .jJj* ^ 

<S ^c* tf (*£ljiO) yS^jU c***j ^i(^jljS) 4i^i 

c4.»j »:** <£ .jjjji u^i ^.otilj^ 

* Cujjl* JjjO 4^ t " j-* A Jj4j) 

fV - CiLllj j<j. ^ciuS 4 j<4 ^ 

^Kojl^lj tyj^ <J <s 


> av 



“jjr- i-^v^jU 

i^lj t_, v , >» ^lS^'y.0 

1$ .? 

V>A ^ ^.ijLa ! >*4U 

^ *~.« a <-> >» l jl£ojj£.i - >Lo .djO^»j /.<„ . 

k 44J ^»jJJJ.:M j J> ->^ O jLS^C 

_-_ ^ j ^^j j>y % ‘*> jj>~> ,o 

«j£ j jm ^ 0 ^ ^ J>X° ; _ s ->L»^j ^ j> i _ s -^ >*jijj • jv-J ^ ajLo L. j_, ^ »jk 

J<i<J jo 




’-? ■>* j- 1 


IS. 




I < £> o d _j d _l_»_ 


>» ‘ O- 4 < " ■■$-? J J 

<Uu<A. rn_Ajt> <5» ^6_> ‘t_tf> Lj , T_>^ l_» J^=xIj ,'wJ 


JjL^jLj s j^jj 


wJ 


<^1 ^ 

w«G 

■" <* * w 

<5i ^ jp^. OJ »L< ■ • i 4 * j) 1 __>_iLjtj X> <L^U^a»j<j ^-!-» <_» l_i j l-A 

^<GlSJ j^i Xj _jXi ^Ij^La 1 <■ *^Lt^aL=». >«C L* ^>-*-3 ^->^ Uj 

4 ' ll ±* ^ o'^l^ 9-^ J J 

9-J <j <_>aSJ^I»<j ^ 4 ~* '<*£?*"* ___w-» j-> j 3 j j 

<Cl^J^j<3 ^<C «t _><la ^^1 j) * a ^_» * ^j-j j^j-i-jLj '_> j_^X. ^_»12 i .? 4 -*- _>-X LJ ‘Lj 

<d (Hadrons collider) j;^'4 

4 d J -> < ^ ‘ ^J < ^ a 3^*S 4 lt > J A > ' 1 ^ JJ j jl L ^ 


. i»_i 


L*T_} 4_» 




^jl 




-> 

‘o 1 -^—4j ^j<_i ._,^jj_>S jj . . 

oU^,^ <S ^ JjtJ <j ^l-o . 

'^ J ^-G 


Jj ^ **^-5 <*■ ^ ^ 


*i_> j^cl^LA A __)C J ^ 

^1.-. .., , (String Theory) 
^ Jl^ 

_-o^ 


^ A £ 



„ Aj<G^p j3£«L» <1 «£ <j1^j 

■ <v;K Ui«G oUo 

1j££t£ <J t*^ AJ ol£_l>tf <£ ujUijS 

^<J 4 »/.. ji j^iImiO 4j<jIj< 1 AJ • <jUji<i6^ C*ij 

^4£<daj-*J2 jj 0^<J <>aj 6^ 

5 <i 

S^alj^ <j;*J4<Jh6^ji fAi ‘O 4 -* uLJ 4 ^ 

jJJ ( _ s £<ulj>4-0 J^ 4 ^ Lfijjf L&<> 


* “( ' t£«U<A6^ *-S«U<i^^ai Jj . ^jljS 

<* <tlj > ^. 4 < t aJwU<-Aa_> f.<i 4 ^» • Oj£> C^ 


^ J*) ^>^0 VP 4 * 

j.>o<A ^Jj^j^Uj Jp (ltUJ^ 


jjf>» -yiilijiMiiL— << »jo U CSJ-) 4 ^^^^ ^ 

<j&j4j Cumu^J Jp t <_>l3^-fi J<) « S>J ll^i J j^j jLj J Jj . « lj» 

*J 4^<3Li> Ia6jjO 4 4*b4^ h](^ t* C,/>1> 

i '—■ * * * ^jIj j jj ^^jL» j4^<j 4 <j|j«ti<jlj (^OjL ) 

j4j^-« <J 4^<Jl_sh. ^jLt^y^j ^jjj^jjUj Jp l_ij<j Llio*>lj3ftJ 

(Cw^i <_£ JpJ _><i c^A^^^ijU 

4 °±f * ^7 *J* cg-*J ^L*^ ~ Lj Jjb ° —o Jj^ fci> ~" 6J jL> n —U Jjb * 

^ «U»<i . d 

(j^S? 4J *V *i O'j 4 ^ —^LajLj, aj4_A*^ 4^ jp U .i r* ^ 

-> <1 6jCOjl^aAt jlj 6 j4j<jjLA^ 


\ Ao 



.4 


- & a «-**.> *^ ^ * Lf ^ 1 ^»«>»U 4 .^ IA 3> 

.1 \<ji 4 J J ^ jLj Ji<_,l^4_a J 

J— ^ " " 

i J4 *iU'j «J >-r±} ^r*^J ^ a^4_a 


* i <Cxj 


^<_,lj<i >L*4j 




4-J 4_A 0 LuiLi jj_fi ^ -V 4_| tj 


^p«uL» 4 ^ISoAj^O j ^lA j£ J<^4J 

<£ <u<ub J_. <SLj U3e-^ 

CiliU ^ lj* rt 1 “_V i_r?->-^ «-l tJa>Su^£i_>V 

Ij'sW ^j'Ujj. ■ji )oa 4 ■ ‘‘Cit■ t. j 

4-S» — <■ ‘ * - ~‘ j)_j ‘ •■ J J J j<-u j j J 4_k J t t ~i „ l i A S i *Vi Li4 A 

ij£'&i r > J j'j'^ u^>l * ■ “J J 


<J / 


e lj ■_* j* 


j j^>4_A 




.1 >«J . 


a** ^ ~** 4 u 


^ j a ^ 


c <->^a ^1 iS ** J ^ ^ 


*±J> 


<£ ^4^U^«C.^aJ j<-. 


lJu <^5k 


^ ~ ■ ■ ^ . 4_J <_<2l 4J4JJ (jJJJAJ 

J vj1 A » -^i J ^4^ 4- t JJ >" ^Ji_lj 4^ ^_£ 4m<&L a»j 4 j jaJ j4-J <q ~ > J J >~* ' “ » ,* ^ 
LTf^-^a jJj J> 4J J-l j^ ■ '‘^ ^JJ*^ 

Lifji*j_M Jjl n. .»L> _>~»*t^ jji 

^ ^ J aJ t6j^3L4 .-^ j 4 ' 1 <J 4^o(M) d> A.*' Ji ^-j 45. 

O^j (Miracle) ^ c. ^ t (Master) 

aj<>i^,.,ja <J ^jL* 4 ^^(Mystery) 


^ A “I 







“* jP* 

ij-u >*■ <_,< 




_ fc. 


-wJ jl^ 


<^L^i U.I3 e^ 1 -? 4 -^ ^ * 

“ ^ ^b <-^ Oj>j j -^ c£^ ! * “ " ' 

<_,«gIj4J j 4 ^ 1 *6^e4e ^'Jj^ <J 31 y 

aS 0^<ul J- J^S* 1 ^ c _ s ^a J ‘ J ^ 

<Gj^6J Cjlij ^‘S? U l^» ^ * - » ■.» X\ 4 * “ “ 

.JjjjJo4j 3 J-O 4 -* ' J ‘b^- > jjb J 4 -! is$<j 

<J . <^d . 4 , 'WA ftj ^6^ ^jb Ly^-J ^J»~>'~ ‘Mj 17 

. ^ t \lj,^ \ ^~.1<«t .-> \\4 a~«<-^-aI^ 4 J .Jxj_>j 4 aj\ oLij<ua j)jr^ (j^**-»-*j ^ju 

6J .^41 t <Jll^_Ij'li jLt^Jfc6j aa^)L» ^jSJ'LA ^j-JJ^JJ M 

>l£ 


^LijLo^S 3^->- 1 i_$-^ & j>L° j-j /jLou>_*ij 


JJ j U.Jj j 


jlj_>3-»-» . J-»4J&0j> 


<d 

- d- 1 * ■ ■ ^ qjj6 1 ^ ^-* ^jLlj_J ,^^_j«LA Jj <—A 4>^j 6J ^ i i *X <4 > i ~. 1 t i_j 

. b J ^ ~^- .x>4-Aa^ <J»b ■ -^ 4_i 4 ^ 1-i >1- 

j*b ^jjju— M 

<£] ^<c 4 (vibrating strings) 

(blob) <J<u j ^^cai<uk 4 »j_jjj (membranes) 

Cjb-uLj J) J-J <11 i i <-=w j <_> 4^ Lj> 4 > _9 _>*^ 4 » 4 ’-*!*-> L j^*-i-*‘ 1 - Ai V 

* Lj Uj«LAd j <J _yi b j) O^OUiAj Jj<U>6j ^_> Ijt _)4_S ^ d JJ 1 

' V 

>— P) ^ o^ji^ j (Brane) jl_^l^ *ubc 

. >» ^ 


> AV 



^4j ^ jU ■ V t T > L> i£j**+~ *^*JUL>-» <1 r <i 

• C> ■ nl^ ^^jlj A *j * • ‘ I ijij J 

jj o^^ev cs°_>4-> aJ urt- 

*ai<A*^ <J < j£.<j>i> ^L>3 ^<i 

1j<i *->\-*3 — M) <1 

J^<A <* 

^ 6 J c^J^V <s^j 

Ol^<^jtjaj< j^j 4^J^j<j jl^ij j c5^->4 

v -"- M JJ— ^jl^UuL (_5 <Jj<$jAJ ftj<J l ji ^^^jllilj *j - oijS»J 

6Ui^<ju ‘(apparent) <g^^S <-^ .oI£*j <^h 

C^Luila -.jJjjljjj Aj <j <j IjijjJj^ ^ A m&i * ^ 

t*^L j ^U^ijL ^£»j j ->W 


^ AA 




• <1 


o jl^U*- ie 64-*^V* J ^ ^liluiL 

<^4ojJ^L^L. P>4j» o>?“ t5*J^ L^ 4 ^ 6 jO'j^ (^UmL 

^jj^—M S^Ajfc ^UlLiu*^; j *j4%L>*^ 

<jjj^jL» lj<i 3 ? ol*><»j «£ 

<jft j4j jjjLjLa ^Iw4_»<j < CiJJ ^ ^A_jLo^ <j ^-**j C 

^LwIj <b jL<rfl^ j 4A ^ ‘ ^jmiiij) 

j<^<j i«j<S3 <-o<J J44 6 4 j6jLoj ^4J ^n i j^j t Jj .6jCtJpk <J 04 _ili13 

^>4^ i < Mjj LuuU ^jl^yL* i&A»4Jb 

^4j jjLiixu^J 6 j4^j1j ' ^*■ <J ^ Aj< 34^ I jjf-lj-a »-S4 j <J 

^ ♦ 

^ t &JJ 4-3^4 j La c 2>l_»<3lj ^ * Cuijj^ 

. CojIj ^jK^.»<4 .a^<3*1 


> La-iLa 4 m i Ji^ jIa 4^ Ij ^jLJujj j<jj4_a<J 6j4u< 

«u ojoUU \j CS^S*** 

<-4i .(j^ ^,\£<£<]«U J ^>4-t-u<J ^l£<3<3 iS**JJ~* 

Jj-a<A (>^4f <,£* Jj IjAjiU <^^^3 

<. UU^ 4JjV <1 c-jSoj 


<i 0 <jjU ^‘Ujjjpli 4S <j£ 4 Lita < 3 ^*"* 

* CmAA t V>l -~. ..a.4j4j <J 

‘u^U liU *jU<^. ^Ij^i <^U t »i'i Jjli 

^ 4J c (^HL* v ->3J> ^ 



>A^ 



tpLililj cri^AiV . <u<ub 

jl_^.L> ^jl^L-uL* <!»^<£^&j j^o*la n *£ Li<j 

_M) j 4 ^ 4 -* S ,”A. A6J <^*<J *-°--£ ££^> ^ <A<5 .o^%J J CS^J 
iCiiljAJ <4 ^L-uL ^oj)^) 4 *^ V ^6j>La^i (c^jJtP 

j, ^l£L-L aS. ^<jjjjj4i f O <u <j^*j <-*S 

^P C£<^ j jjj^ 4_aJJ 

C * • V 


/ 









(Choosing Our Universe) 


<J (Boshongo) 

(J<£!4J jV» j jU Lei<u IjU*j < u_a <0 ; ULj^i<i 

t a. t ~.<j ^'"‘‘_ji 1 1 i^• j_i ^ (Bumbaj i■ •■j* 

.t , j jjU <J ij4_»i^ j ijj^k. j<*■■<« 

^ 4 ^^*bo ^ i U^ t ^xA i_SjU J j J^ 

j '«■ ■ ■ •■^ t ‘ L J^_iLa t j*»Ij «? 

—U->^ «J ^ j^... j^ j j (leopard) jj <j 

<j ^^(Mayans) lu 

v Sj l? 6 jU 6J <-o<j ^5 a J^~’ - s ^ 

' ^L 1 -^ j j-) L» _>£>_> j . iVj <d 

4 j^» *j4-j lail^LL® ^<GUj<j 'U 4 * 

j i J^S i i^$J a j i ^ 5 ^ J 4 "^ 

uL,<J 0lj<u^,L^ ^-ar-L, ji'^^ 

C^jjj O&Vjjr° lj 


1 “\r 



eA"* -5 >* 3 0 J -H j?jA^ Sf_* 

t jj^j ->-*3 ^ *V t ^J' i A JJ j <J 

jU * O 1 ^ j u<d ^ j;_A^ ^ 

jJ£Jjj£ AfjA tjll^Jfji j^Oil^jlj 

^ (J 4 -*^^ O^-A ji 40 - oi-A j jS j*o<S j rt . , ,d . 

o J ^ya <Ji 


^^djdj^-o jj* < ^S * J 4 <i _)4-<-Ij ^i4->»*S ,~., j j j < \ »j a 1 *. 

JpA-^A^ «-> ^^Sf J^^J 4 - 1 -jA £,j AjUijjj 

JJfl ■ ujj 4 .-■ 1 1 *-* A’ 1 “ JJ J J J J a J ^J-r.L_L<4_xj-.< 4-1 

i~> ■ i n L> ^ *i ^-> t ^ ^ ». r' * < > j __p j ^-o 11 ' ■ > i v^xj <£1 <i (E, t h 3 n o I j 

i j<jj^iL» <^g 4^ 6 ^6 l J^LU ^ ^ J ajlSLu 4 < vi 4 ^ < i 1 „l_i i J) 1 1 

, <3-1 i’i ^LjJ d JM^ jLI J ^=k. _^“ki ii A Jl 7x t i> ^4^1 Jui^j AJ ^4. a ll-tj ^4-j 

^ J J.* <-£ a ^6j<Luj ^ 4_J ^<41 i ^_j j j.J J) _>ilj 

I J-» I j j4_» l >4 11 »*x ^ <J d a i ‘i ^ d_I>l j)l i - ‘■ mj * J 4-J ^j; aj 

fS* j-^ Ojj j j>^ 


4-J ^x 4_» ^^ Lsu L^ 4-iJ lj I j-J . J>^5_j-iL«b 4j a> j} > ■ ~ i 

J j s jjj < uu ^ ^ ..tji j.j.a c_i ^j<g jy± ^(Greek) ^jU»^» L? «ijj''— 

*i **j' J ' J JjA ^5*34-^ 4J ^ 

I-Jj^J^jj 4_^i> 4_» <J ^aajj I ^ 3 j>-*-A> jl. l’h'i jC^ 

• * j4Aj.iJ_» JjKaj I 1^. J,_l ^sV-SJ ^yJ^jLalj 1 11 <» J J i J 6 J 


\ ^ t 



?'jS 


j JA*J* <■ Jr* J*-* 1 " 'Ll 4oj_» (, <lJ 






JjJ •j^^.l^tj, 


^j,jj ^—*ui <J J '- J >^ t^lS^^S 

(Ussher) 

v wr 11 ^ 0<gL,< -* 13 ^ Yc J 1 — (Ireland) 

<J ji^ ^'j V ' JJr*-* jz <u 

* * i J 1 —- cfj^jp^jp ^ YV c?jP ^Ln^ 

Jj^ ^Vl ^llj^ <^;iJ .ijjjjiu jj^ 

ji— jj^ee ^‘S* 4 *j jr* a^u 

^jVLwj j -3 A-^ A_£ J 4 *-^ ^ ^_5 ‘ * - u -*'J ^a£J<j_» 

l_v*GLS jaJ j_^ Jj Lsl^-uLs l-i^Att <J <^»*5 >j . a j <CL*j> 6 a c < \ T ♦ 

*• ‘ t . i^ A-fi ^ 6 jll^i A j L JJJ' i J’ <, “^ J Jf ^J Jjl^ljlj t>Aj jJ j 

^ g . ..a 1 ^-> ^ c 1 - . .1^ l \ ^ jl j_x-l^j A_> <jj4_* J} _> aS»J Aj ^»*i f A_» i. A j^»AA 

j<<_!i i a_ ji(Edv/in Hubble) jj^j ^->t^<*jn-» 


(Wilson) j^Lj J 




^ i.. t >1 <0 ^SJaS 


LjjaJi£ ^(Pasadena) UjUL ^L^ajaJ^a j -i 

^ a jijj ji njt» a_» , Cij^ajjdj (California) 

^j<j ,J.n . i^jll La A J i - . ■ d \ <lj c_d j^. AJ ^A^-uaLjJJJ 

aJ ^1^<!> 4_l<Uo ^ ^a<L.^ 

* j >lj jj jJ J * J Aj J J J J 


1 





n4i 4 
(_>-■» • 

j 3 3 J 


Sj-» 



4_*<0 


O « 


-u i \y® ju 

Jo-S-O aj ^ v <J ^ ^ 


^ <uxi I j . ..t ^<d 1 J-»- T » : v j <J ,J^j»-j<iA 

^ 4 ^JJ^* Jjj ur^e>^ <J j sjjlx 

^ <- 5 * j 1 *iZ* < 1 —i *^J J A-j 4 6 ^ <1111 ^ -»_ 4 ^ ■. <_ 5 \ J 

^jlj 4^ jV ‘•0^ < ^*“ i 1 ^j~ ' ■'■ JJr^'-^> «U i jljJ 


J v5Lij) ‘CACJ^ J<5l A j4 L\ .3 4 , 


4_,j^_i j>-» t ^ ->^** ' ■— * j 1 Vs &J ^<->L»_1 jL!» J d -J 

^j\ jjJ ^jZiLa* JJJ, 4_» Ca-uI^oj > d«%S <Otjj o L^Li_o4_»<La A_fluj 

. *C i .n l -o A_^ ( CUJ ^ 4-Ju_$ <L^. **J A J J<5k ^^<Lj J JJ_;i J <5l ^ A_SI A ^ j. il -S- 

^1 J^j (^Ij J«_A ‘b4j<j ^IZiL* <U ij<si , CjI^J CbuiJjJ jA. «lI 

^Lj4-! A^Lj^aLj. . ol^4J jL>^> 

. «GLa *^4_jl£ ^ V ♦ 


4 ■ ul » 


* JJ J. 


,L 






.|j£ 0 t. 4 <.T.- :J ^(Arthur Eddington) j<^jU 


^<-j^ILj j4ju> <J (_^ijjjL^a jlu-ou^J) 4^<^o jj-o*LA j <o' j 

*J 4 ^ ^_yjl j_=». <L» ^LctiS <J «Lj<jjj-aj f,*I> 


> ^ 1 



<• *J 




iji £» y-yj. J 


«£«- 


<j ur' < ^ 4 -*^ -> d - u “ 


1 J>a, 






' wT?J 

m ^ 3^- ^ 


Jj. 


Y <u 


Jj. 


16 J 




N V u 1 ^ •> S-^ 

<J f¥<j < 

c->Lc>-5 ><j 4 '-—^ 

4 J I ^< >" 1 r <J g-wG Y V <Ol j^ - £ a 

j^j :j^Lj<£J^ _}^» f_j^ 

<u^ <J _P^?J ‘S* 0-> 5 ^JJ'-' 


-i 

- 5 ], 


)J 

“J , 

^ ~ <J J*i 

d _l 

^:i 4 ^ 

TT_J_L_> £ 

A - 


tf —O O . * 


•& ^ *■— -Q u» 

<*J 




«C><G jL^fi <5* — ^ .><^<5»L-> *LiL*^ J)' Vj ^ a -*\j _£. 

t LjCj ^ 5 * j>^'^ & ; j)j i * 1 1 ( .«G<J<<i j 

4 O 6 ^ 6 ^jJk ,-£J<0>^j^ _G ^*C /> «J, 

uSGJ^j C?^> J*-* *4* *^<j 4 0 j G Cx±H <l_oju 4 

Cuuii^^j *£<i jJL - —j - 1 t ^iuu^.t Ij^<GjJL> j > < m A^ f j.^j. 'i.•»*~' 

<_> Jj I ^ .S j t 1 . ... 4 * <i<^o {J* JH^ ^—* 4 

«.5l~J-> 4 A ^3 4jj <Ci ^3 j <U» 4 3 /j Mi^ 

J »l^Qjja-> '• jt| < 0 <Ue^^ ^3 <^ < G i jIj 4 

CaG <U<J L*C \ .< . i jj 4 *i l > A a \ ^A. 

ljjt^a^)l_j<fl t G 4^ ^yli * 1 ^S!<_»LJu5» -^ . " > ^ 

1^3 t C>j t » ^i 1 1 » 4 _i ^3 4 i i> l ■ iHi^ 11 ^ 3 ^vo^_ 4 i j » — * ^ * 


> n V 




jlj J j3Lj <1 OujS jbjo < i’ni Ji^ ^>1^ 

. jlIHj 4 ^ u^ j 


‘ 4j<jj^6JjjjJ L^<J «J <Joji (5*jO 

V J?<-* iAd( 

• liijt*s*ijlj <1 tfji“ 

j*oi( i m^JO j^uUlU j Lj** lj\\TY ^ 

(Alexander friedmann) 


> 5A 




. 41.1 ^<U I*j<i *J^LS. _><L* <J t . U .*. „. 


\% (SJ^J 4 -**-? cr* 4 ^ 4 ^ ^oLaj^ cl*ylj*j Ll > > 




jji. <-»<^1 j<J ^Oe 4 ^ *J 4^i . 

i^ 4 ^ 41 ^^ 5 ^ ^ u ^* Ls l^li <j 

"* m 


-a±*X ^tj<J 

b^«_* ^jb->JO (scale) 4J <^£i£ 

a ^4_il5k6 ^u4 n <J Ljlj^-* ^ -H-3Cj<jLj<j 

<j|j v5^»jlii-ujlj cr ijj^ <ii >j|<**< ot£ ^<j (j^.-i,,, 

<» 6 J&J J<^<J {JUX^LAA *^*J<* 4 J<J <£ 

is^ 4 ^ j t tl* *£»Jh <i 

- Ch“ ^LiJj ^ -fc. 4 ^ C?V <j\j C ( 2 > 1 uj <j 

«J jjJJ aj^i j«^<J ^<J 

<r * j m iJjjIj l^JjJ y.^111 L< 04 ^<aj^ 

^ At i vZj l5i j4j • -^4 >< »L .. 4j i^lu 6J ^Ollujlj 

. 4 .1 ^)1 J Aj6j6^lj jk<J tjjiiUj 


jj ^j> Kj . t . < _ F x i1 ^4-ajjji t4j<jLoj^ t£fV 

Jj<A ^<J 6 ^ii J<J UJJ J J^ . 6 JjI ' i V uIj 

IjiCftJjji <Lj<J . jjjJuIaI^-uj 

t j <^>Ll£ <j i^waj &^ 

(gravitational attractio) 





jj*. JJ-*) j *jOK*j 

<£*** - , '°* l >lS<^aS J U Jj J3 

Jj <S 4 J*J lsOS-> J IjiLSiS-U <1 

,ji Vi-> i <j^- < i ‘<- ^jjp fi-U « <-t._.. i^ 

.(^ u Jii ->S-->^ ‘>— jojS- »j<Ox,»j-<£ ,js>j J j^ 

. JjS ‘ *_»«_* _><J CS*JJ f-*£ 0 £jl* ■ ■■ Ji<^. 

<J J? 4 -* ^ <J ^<£Ujj15 

L»JV ^^^<5 J ^ b\<\YV 

(LemaTtre) ji»l»<j 

5* j ^ J je*v 3? _>*£<$ :jj£ 

V» « «« Vi <« ^* —^Ajl^-ilj ^ 

.(Big Bang) 


Ijj1x-jI^<J tjjj<j ^jL> iioj <J 

j<jV <i ^]tui <1 ^»L kSaj 

cu ^(Fred Hoyle) Jujm> G^-'S (astrophysicist) 

^4i t J* 6JJ j -)^ ^ U^W^ 4 -? 

(Jl^^^J • t *** A -VI j(Sk<Li j y < a.^ *« d. j ^jii>4j6jlj4^uiftJ 

^ 1 ** j JJJ N^"Vo Jt-Wi Lj j>^5<iuut^ a nni J 

<J jljV IjOL* J<J ^^b-1-.li 

^iuaj ^jj jlj^ij ^X<J . t 

*V* <J ig <1l1i ^l»<a t (CMBR) <jU t 


Y * « 



(Microwaves) 

^Uj <• u^J^- t#(CMBR) ,ji1j3»,i . 

^ ji<^- — c**±ti u"Jy . 

iZxs-ujjJ J*i <u^* J <£«-*iA^i. c^-CUjo^ 

♦Oi46j 


J±? ^-^315 c^UIJ &<j)i ^ <J <£<S^ 

<j ^^^LpIj < : » « «» .» >^ ^«(Bell laboratory) 

<J <*<-* (antenna) 

<U‘Cl^«J c uWj^ Ij oL><J 6 

oV 6 c*h<* tf_Pj£Obji c, 

6*^j3_^]c 4 tjL»J^ J^<j ( J^ <jb<£<-uuS 

j ~>JJ> ^ 4 J3? (CMBR) jtftjO 

« S^L* <_sV_5 j <£ 

CJjlrfj t « ««■ > J^iJ « 

4-a£j *^1 ft « » L 6JJJ 4^4 ^ j ?iu U *jjJjS 


J j i'm i fl, > 


4_JLm« Lt jlj4^4jjjlj .~ty lj~^,i Hu Jj^^_il a <J J^4ju» ^<J Ij U. i>V » <1 

J^j ajLaa^, <J <L T -OlJ) < _ f j3«-m VY' 

lJp u!tOL4j (u<^ 

h£ ^1£<gL*^ <0 UftjjO 

C$^_>,3 ,3 ^>JJ> J ^ 

<1 Jj 4(j^ 6j fJ^* J 


to 











.(typical) 

^*J c *" aJ Ij*-**^*^ J4 j 

J J^<i 


c 5 * 3 1 ^^ <* tf a^ 4j u 


4i 0&*** Lfi-^^i f^S* u^>je-* *,>V^<- 

0 *jjt J*±-X c$V->J3 ^ 


J«^<1 ‘ f Je^ <of>j^juU 

j>*^) ‘-^fj^^* (lithium) « J <i ^vi^./. 

4j jl^OjjSiiluu^ • (jjj^ Cm«JjJ Ijjl^A jIj<J IjjjIjj<| 

^ ^Jj-1-ujJj J f.jlL* J<^<J jj-iL 

» l^<j 


Jj iSA* <^u Jj (CMBR) J<^<1 iSJjj c r ,, j±i 

14j<j<Su jjj Ij jl»<^j<ji ^jjj^ 

i»lS JJ 4 j<jLoXO ^ <$<J<A JjJki tik »L l^kJ <) jljitljk 

<a ^otSlS ^j!j4j<j l^jL ■ ^ ■■ ^uL J<£<J 4 j 41<A t ^ <±i U6j<m» 

<J ^<J<jjj^t (£tij<Ci L^aj 4 <jjU^uIj CSr^>* 

cr? 6 ^ t_*e~>J^ 

<£ oi^aj ui£ <J ^u. (General Relativity) jlz£ 

J<d * J ^ ^<L 

<a.Ju ^<j Ljai 

*t(ski> <-c «< j* .(Singularity) ^u 


Y*T 



<jjj ft(Break down) 

ui^ 

.Cil^&J cr^Li Uic jSl^ iCl ^ 


j cs 1 ^ c^ 6 ^V <J <^* 

L ^ii^O „><* <^>*^3 lf^ 3 J* tsajL^j 

ShP f^S* ‘ c*i^ ft J ->*J uJJ j j^ 

<^j . j* *±\j\^ySt& <ij>* i J>*<4 

tjlti* ^ai4-* ^>5ljJ 4 cr—v* -><-u* «C4JJ 

Li Ij .Vj^aJ (_r“^ uJJ j J^ of 4, ^^“-) <J - u c£*jWC ij^S 

Cb4j Lj*i ** ^ ^mL <^4jj<i 

(S*j£^ Ij^ujI^j O^Vfj <^3 ?Ua^ 3 <i *^aS j^<S ft (jL-ojljjoi 

^ Of^W ^ ft<J Y**» # •♦*"*• jjLmj>Ij 3 <ca 

(^•La^J *-> ft^j^AUiu ^Lila 

ft *jljjij AjOuujLjj 4 j Ctftjljftj jll^ftjjj^jL^i^i < AjSjj^S 


• L^<J <J ^ , 


^ljt» <-a<i »**••*.*•♦**•♦*•*•*. ****.*********\, olj 

^ ^ ■ » N 45^*^j 3 o—*^ c^jb* 4 

“- 1 jjf^ ^<e <* o^u j*-i* v 

^ 3-* <_*«S .<jU*£l£ 

r*^ *«=*, ft^u^ «d ft^ii^L ^ 

.^^aL, ^<_, lj<i Jj 


Y • T 


X 






oij 

^jioi ^ <• u* i 4 < * , ‘‘l > t t ^Jl—* aJ t ^f*>y»^ 

c-iS •*-£•■* & rJ^»L£ wijJe ^r^SfV 

Quantum ) o- u^ 1 ^ c^ie 3 j* oi-yjAj 

j 4 _*_u<J i.~>i »j4 <jJj t<jjj IjLjj 6 jj <4 <1 (Theory Of Gravity 

l£jjj i)J^ Oe-* ^ i , *j i> WJ** ^ULlj) ^ cjjjSao 

»j^4jLyjlj]4J ^AjLIiS J<i ASfcAjJ^jjjJ <Lf JJ<J ^<J (ftjlo 

^OjAj t Ajjj «^Aj ljilS<I-ul^)ij ^>*4-* <1 <^jlj<2<j 

• <a<^5jLi AfLjtji i^u ^K-C*. »*> t ni^J 

<J (CMBR) (^<L <J 

j6j<J j^jj 1 ^ 1 jjl^Ajl^JjS ,ul^6J CkuijjJ 1 r.K^ijL^ 4~...1^1*. 

\ Y ^)L« <1 jlsh, JJ ^jljAj <( jljiu aJ 

t*j<j|jjjj *j|NASA) ImiU ^(COBE) ^uV4j<ui jjcV <1 
a] (WMAP) ^jlj <j ^jljJ 4^ jj ^^uVAjAui (jAj^f <1 

(j^UjJj A < .*u IImuj «^aj . jl^jjj (IbT * * N 

OdjO u ?y^<i (SJ-Jj ( j~* ^ jU-»^Ij3<a 

(jLujliloi jp a_»a£D<* (CMBR) 

o<^> aJ AxuJgJ j]jUj(j1j)<A (S~>* 

Jj(CMBR) aJ <^A-L 


^ U 4 ^ Och? 

V <£*jlj£o ^A^ aJU». tj 


Y.i 



i 

>»>*** tf<Ai 11 ujj«j<S ^ 

♦ 

ojj-> ‘uJ# o'-W 1 ^ ■ L *“ s 

♦ 

f-0 ‘jJe^ ^SJ V ^<L 

<» Ol^ C C^*ij<j (SJJJ jjL^jlilo C»Lj 6J CilS . u 

(AjlU. ii W L Jfc? 

<J o^> <_*»V cr*->^ ^j<1L-*IjS C*CU<5 

<J jjljjki. *z>< iL*<I & J„>J,j 1 ^ ^ftdjjiui • Uii lg"i.«^6jj<^ 

i ^<jL^i j<j Li C)1^6J j4j<iu»6J (jjLjiA Jj CIS ■•**— -j.. 

• *-‘5** <4ii 

,oi^t»j ljSoU t^ u <J (Bang) <jLuujti]<ji 

jjj ^' ,, *‘l ^jAJjLwuj 4^<jLo^ Cjj^ ^ym^l Ij ^ 

o"*** 1 ^ L*J 6 3i^ <_^^* «^£? ^ t£ 6 J^ 6 -H^J 

^hjJ^A i • ol^kj * * * “ v “ IjiLu^liiob ^<ajjI^ IjjA^ jiJ 

4 ^-jM i *UA^<J <J <^L> Jj J^<A 

^uJSj ajL»U ^>oi<j* <u ^^L^.L» (J^^^J 4 ^* 

<jJ? ‘o*» ->i*^ ^ 

^jj»* jj 0 U<* <i ^<o toU^V <ui*£ 

.<*<a <* 

<1 «£ 4&^<*L 4 ^Oj ^ ol£ 


Y • o 



* uj V"> . t i i .U t£<^<±>^A oe 4 ^ 

O 4£4£<£i». *jl^>u -oA*» jl£<? 

^jj oA* ti* 4 - 4 ^yd** ^ ooijO .oiaj jS ^j3 

^jjS cjfOs^ tJ±-> Je 2 J 4 ^ *z#«OliO jljjlu 

^^^4 ecf 6 ifv 4 o^-V^ 

4 <_»1 jlu>( jfjJi 3 ^lj*>»Uj<i j5j<l <£ IjAJjU <£jJZ£IA~ 


» CMjViAU _}tS<4 


t^jjp (A -4 * 4 "* 3? u 1 -^^ <J 

loijjj^><£ *,>*A ^ 3* 

{SJ**j±i ^ Jj ^<J J^3<J (o^>iilj J^<j 

6^I^J Jp t«£LS» <J A jlu j<£0 ^4 j iO^J jl^<» tjujJ^ 1 4»j^SuL* 

j jjj jjJ> ^ V 6^ 6J i 

— jjtiu i^<J i^6j 4 (J^JYtl ><56j L^j^L ^*jljj<J <J 


fS* <1 4uJ» ^^-uJ^J 5 

b* ■ ai«l^j<A . Jmj ’ ^ > jl^4j ^JpuIjS *^J*J b<j*ji*i» 

o"'jw t ^LojjjS «i a & c^^-jjs 2 <*S* 

+ 6jj j ->^ ^ajW-) 4 ^ 


Cf^ yjUujlil^Jb tj -^jltl^ ^6^oit O (_5^ V*~ jjAS*J 

^ ^ *jLj J Jj ^L»3 ££j<^b*j 4 A b t U 

jij jjj»4j! C^iAJ ( 

j# • ui<^* ^jLJ^g ^jojtjjS is^3±* J ( j~ fc ‘^ jjiOiV 


Y .1 



4* VIA. 4^1 O ^l^i, <J i 2p-iu^ 

^ kl_a ^ ^ 

tj<i •‘J <G ^ ftJ ol * J <* < 1 ^ 

tSjVfjj^ ^ ->x -jV 5 ®* ols <j J^LU 

ts'jf «£*£■» t£jVJJ,> - J ->y^ lA^* 2 UJJJj^ 

<J ^ijJP J . «G^>0 ^-uljli JJJ <1 ^ 


<J J* j <_r^ A Jii JV$ 

*^Liji«Lft jjL tcuji JjjJ ^4^<j f^'V 

olS^<i i o^4££3 4^( Jja) tj<£«Gjj^ <J £*J 

« *L> <£<Ujj 



Y *Y 



Jjj* ui* ^ f <| 

lf r >A 4^ 0^ ftJ Jj^ ljjj<-fc^ (jT* - ** tOuj»J 

^t^U «U^ cHf 3 " J* <S*J<^ is±*<i 'ui±±* 

^<4 ct>j^jja <J ol£ 

<j ^*j<i Je *j*->* J *jiS oolio 

lji*iili *^4^1 J<i ,jtj (_gjj^, <J cujSw 

U<£*£* <* ^Ij 

. 4^6^la <i Olu 4-A (^liljj (^Aj< 5 ^ OAiliO (^j 

<J j^SjLft C6j6 

^4^JOi<A»^ <jjj^i J^J (CilSu (^jLj jl^6ji<i4^ bj4-» 

^ltij<4 <J <fujjp 4 «*ij »4Jl lklift.44 ^Ij^A O «^<j<jjlt 

4 TT ^Ij ^6jLoj IJjjlujI 6jjLj j 

^ j 4£k4j 4 (V. \ 1 ^Sj jj <j 4jIj 

yjiSl uw4^4Jjj ( ol^t ( 6jb ^6j6j<*U (^<^<jj j ylljfi (^JjW 

<£<s]ji 4^ 4j4jl^ j4j ^ t ’>»n j<xu4j i^4j ^g4^4j 

t# 33 '"jJ T > oj<^ 6jiH tc^j ^J3 Ijlj1*ai!^<J ^<j 

♦ 4^6^jJ4jB <J 6jIj4jLkjjj^ 4^<jjU j4*u<J 
o4 4 Ji < ^ 4 -* 

ttj<i jjJ 

jli4J {jUil^Ojlui (jVf 


r *a 



u-lf *j|^i 



oli ^ji4i*j ^4 j<j (£>* <ii*J ^i^itj oi^ *jj j »jjU -ol^"^<i ^Lj^J 

-*■} “ <j li* <jj l j <■* *ij<i»^ <• J ^. * 1 


* 1 (j-i^»L» Jj L» i <_»L»J_»U jk^J (5^ 

j <j jj£ Soj 

f *^4 j j <jP mL Ua 4_» ^jjj)^!>aj < 1 “J^ 

J Sl^* ‘Oj 1 *j<%j ol£ J lj><* cr*^ 4 ^ 

ie r o <j 

(^•^4^: JJS ciujji^ ^Uu <* t<£»j€ 

^<uL <J ^jp ^«l>L .ol£ 


T * ^ 



JjjZm *1 uWjsk *J ,>^<1 

*^i' fci<A VuS 4*^4 Jj£*j uW^ 

»j<tt*l£*jljiJ «J 


^O 


^jjoa si^*!>**-> 


vSijJ^I <J <uO 


J M 0, -M 


uU^ ijp—V ^ *>s ‘oij*jjj^ ^ 

<iiJ b lAP^ 1 v^ cAf^VjJV J^V 

<j<$i^ J<j j«CS<J , J<1404<A<JU <1 <£ 

(UJ*) * > V t t > < * ^oljijtUi 

^>j j *> > Ci>it>»iffr j^amO 

jijO 4 4JJJ—4J<% J C*tS i n\» U 

4 <^bJ {b<J H^U ^Vi wli^><Jfc (jfjSJoi J oli —I j<i 
i<j<4 jjl3j£ jU <j<a ^tlfcj<<«* *lj<i <J ijljL^ LlAiA 

uj .<^SK <i , Qg^AJ j#j<j 4 1^* 0 


^ Cifjj jj^> OluIjj^J lj<i Ijiji <J (jj^tJ 

1^*4 (SJ* C*l£ IS*'* 4 '* M 


<* OAJ-O^ • <J 

cK»b^U^ ^ J ij IA£ v#i*JiV 4 J«W 

Je ai<A4^ J b<i ai<A4^ jb* Ij4j^— jL^ojU 

j4^^J 4 ijuJ ■ Ctljlj j<j 4aO «<->iS 



Jh» ^<^ T > < ^ dJ 6 ^ J ^ ^ <** h 'Cx»^ 

o-e^o 4 ^ *>«* Sf-ie ol ^ *um*j*& o;^^Cu, 

<J jjj jfc* c*l^ j lj^ jL*^<uL«U Loilj ^ 

4 4_»4_ajj A-l <-»<i . s Z ?l I .t b O-JJ^J 4 ^ (cIjAj4. u 

• ^±» ^pUsL- j «J <^Ai ^<0 

<J j4&4Z 

C oYtfrjl J <_^1j> ^'nit jAfji jAj bj’t.J ^d u~>m aj CC*li 

JjS<J 4 AY Id -v( Aj^i<4 Ij^A (_^jJ K i«1^)lS t^6j £)t£ 

^<6 y> i n ^jLoAA 4_» i 4 jA jk j>4 i <« Cil^ ^ 6 j4j ,t A^AjISj 

(^Lfc^A*- 4^jtj <^1j . Jj£ AJ (jL nM j j? . ^'jAJ 

6 joi£ (Latitude) 

^jAaiLi^j (j^^GalV) ^Lil^^w t aYjL* ct*^ 4 -^ 

(^jAywAa. 0 *\jl LL , AJ <j^JA^ 4 ^ • Oj*} j „>a£ 4^*jLa5 

J>*AA 6_><Ll^4a. ^<J f-^Aj 4C*1^6J^J Jlw-u*J i»J*JJJ^*tj 

* csf^ 4 -^^ AjIj ( AjI^j jt* 

^*jlj 4 O-JJ'^ 4 ** i n 6J jjxijj 

aJ L^liii All^ tcu^wJ6J LU^ 

$** ^ j *3<i f<l .A^Ai ^a—** 

C?v> 4 1 “ n4 ^‘ ^ (^<jIjLj»L j4j jjjAj jjLlSjjj^ 1 * 

L*JX^ ^LaAA Aa . <_il j J1 ^l^Ajij-i ^^AA ^*J 


X > > 



-* 4 Ud 4 ^ 6j f 4 -«-y 

<* .<**-* W-> <W ^ ****^ ^ *“-»° 

No Boundary ) cr» c^j 4 -* ^ <• ^ 

.(Condition 

0^*^ & ^ < ~^* ^ * “ , - - >< ^ 1 V o" 4 ^ jJ 3 * «Lvj <1 

JJ^- <^*VW ^ U^Jh^ 13 <-2^.4-* 

uJJ-^ 4 ^ ^ 6 ^*jW • o^e V 

| J ^L£3<£ <-**d ^ <-*<-* ^l3d ^><^i 

^^ T kV*~> Ijj4ll<j Ci^bJ jllAA^) IjAi l^Oj Ctl£ 4^ ^ 4^<iua4A j4j « <jO 
0O 3 ^ cr* 4 ^ 43 43 (jj^ffcOa-A^ 4_a«tj . tZil^aJ o^ 4 < ^ ■ “jij C&S* 

4L!uJ 4j4j pSl 4 _j 4 <J<Jfc y^Jjlcu6J (^6j<J .oljAj'if 

^<j o*«/ »ij> ^l^L-uL ( j^» * i <aj 4^ 

££.ii<A <L» 

Jj^ 

*^CLa1j4£ (fj** 4 ? 

^ OJJJ^ 4 ^ JJ-* 4 -* Je fJ 33 ^ LfffjJe 3 

~>JL> < j r ^J~ 1 " ( _ #; *5Li (_g4 n~ * till I I j<J 4 ^j i» 4j CSJ^ J 43 ^ 

O4iJjj4j ^jja (jLulii ^<»4 j O • 4jlj<jj^jj<j 

LT^Ji4-»2i k^dj < jjjjj^jLiAJ Ijjjii jjJ 4j i^4^4miImi JOjAj »5>j > 1^ 

a J*J^ 4-o <j Ij ^Lwi2u jl ^’k »4a 1 

‘ ^uli «<^J <-^<j Lu«G <j k^4j4^1jj4j Oij^6J 

(®) crf^ 3 ^^ cr^^ J 6 jV *^a(A) _>4-*-« cP^“ 43 «-f><j<^Jjp4j 


t >Y 



*ijt ‘j<i <Zj£x «=*Hjs*j v<* ^tSi, 

<J OiilIC^<J «J < <j;fi 

• IjL lJ± J^<J j JJJj<4 








jSjt nj^ fci CJ*-^f ^LftJJHJJ 

<j*j<L» jjLO-ujj^ju <^i JJ^^ 1 u&JU* jU 

^l^AjJjb-a «J »^3<i. .jjrfjSL jL^.j4j aJ 


Jh? il> 1 


U^sJ-O 4 ^ C^J 4 ^ J*t **<Z *-“>£ J<^<J • UJ^*J*J 

JJ* 4 -* 4^ J (A) 


4^ 4 IjAjjjljjii ^<J 

4j 6j<juj1lu4j 6J ^1 >ujjjjj 4^ oKuj 

_}*0 uSij Jj4Jk ^g<j4^ja j<j Ij . 4j*jj 

C^W**,* 4 ^ ^ jJJ> (JtJi^J^* 

^ 6 J 4 <Aii j <J LuO <j <1*^4 . »jljl i^ . gJJ 4 “J 1 

j r%^ a 1 * «J (Elvis) <£ is*j* 

cHt£L-L ^<^<£^*0 <1 j£3o t ^ <^f 

^ jjj IjljI^I^><1 . 

^.<J -^‘ 4 -^ <i v£»ai4-fc * ^L»J>fi (^L^U _)j'j l £^4-»& 

‘^J L jLo^iJio ^ »jj<S ^j'v < i*^ Ji ' i 


r>r 



(Multivers©) _>i 

4JJ 3^ & 4iL0u<i J <*jS <^3*^ 

* 6^*3^^?- 

L Jj 

^ ij (Eddington) 

* <»lj <^<ijiU 

j «J <^y 

<z>** t jj'* J ~>J c#A* -4i A ,J 6 J^jS ^1 f-^ 4 * cr^-jA^-)* 3 

i#<i «^<*».6jL3 j 3*4J 

i^jj^ l >* ^ 3} ‘ *^ >J J <jp* j ^ 

Vn * <jjj^uiJ j^jLa ^tul^frjLO 

<_.&/,!ju<j j<j ^J 4 ^ 4 o^ 

■~'l^i ^ ( j^j 4.4 -u 4^ ^1^6^Xluj4j j j 6 jjjujj^jOco lj Aj4jumIj 

<sL <i v^iaiAA r ^ 4 j ^ 1*3 C 5 *j<e 

jjjJ^U <J j ^,6J ^A3lai<i <l» 

lxX^ A3 s^J^) ^ o AJ6J 6 3i^>- 1 ulj 4 ^ ♦ 3?*° 

♦ gl OJMUI (_^ Ut j3 * aju <S CiMJjJ t (j<^4J 

<a j t i* t *s <j j4^6J ■**• ■ “*■ * * (gAj^nijU <^4j 

c^sAb <* <A ‘tse^A;- 4 ^ lA^**A3 <J 

• ^lajL**^li3«ub ^}A i Jj jti4J 


* > £ 



J JjitiC ♦>> jL«jIU<A ^ <^ >> <i *j4j (fljJ (yljj^j 44 j 4^ •<! 44 U 4 J liwil^i 

^•J <J IjjjllJ^ <J J (jjS kJ Jkjji t jl^t jVt m44 0<4J^ _J jK«jj*t»»44 

» ,‘n$tJ «^ijp ljiA4J tc 4^ < 4 «« -> |<{ 


ij^jLuijLiJo ^Jjb4j (jl Jj^ ^'i L > ■ «»L> 1 

<^><^<3 ^ >* ^ -> 

*jO»^t^luj<« <£ Citlo <^>1 j±*i <-» <^t*j<*** 

(CMBR) ^^><S <^<L <J ^ 

^ * «-*" Jf i jxa> lji» j^ 


Y\» 


(Homogeneity) 

(uniform) u. 

,«£jS Jjj 

0 ‘ ^5-J^ ^jic* <s*j*i ts5*<i oju»j «£;„ 

Ji<£«<*-j^ _£Wj j3 ^ilSOiys, 

•Jjj'jV <; *i±;»J jiilji* tf «Sl4iLi£ 
4j&<i tfV jfc» <* 6-JjS^tuS tf ji* U*jj4j» 

A(jjj j j i • < »jjj f^»UJj£ <1 <4<i ( Ctlut^*jl^ 

tLujyu J 6 jj" > *J *^>Lum<A ^5 


<aO . u)*^ O 


^Lijij<*u <lAi J j->V 

1jj!LuI^<] ■ aaL c^iljjaj t j<^0 , ^ijjj 

jlj <j (^jIj 


T >1 




4] JL- »jM(WMAP> ^ *>U~C tfd ^££U 

jImom V Ijw Uj4! ^jijCuV ■ *j!_4 o— jlH> Ij t*\ Jl. 

^<1j J; ylSn£itj JU* /i «il o ^T. V il 

j<i <jl»<j - jjj^ jViV « »jjjS<j (f <L jlj<i <1 ^jfLr^K 

u*tm>lj ^ « u ^ - g|> J>K»ji*tiii<J J <£ 4 j <j<»U»jS 

*,ijS ‘- - J LI » ov< NASA/WMAP> 


j J_)<^ i5iy>jjlj^j iS5* 

jS j>w C>1^AJ Ci i injjj Ij t 

.£j t\\-y\ jL* \ <SJj5±* J 4 ^ 

«c<]u (cosmology) <J 

JU(^jlV 3f* 

V ^ ^ <J &**** » 

c^ ,J Je -u 4 ^ v 1 —QlSo^rtUtU <-i^U O 


Y W 





^ l^** J 3'j^ c^l^» ^. 0~ . , 3O 

Uj^i ^JiISL-^Lj <J j£» j * <*-» JL!«_=w . j; jl ,< . J 1 ■ > 

* 0^3? f-^ 

Bottom —) /jLj —j^j j>.^j _>-» <-• ^-o <-j d ■ -> a! i \_i..>inj^jjjj 

4 j<5k s _f^-° _^J-* I _jS» ^ L+l* Jjyj-u dj-*-»A-> ‘^-y jiV<J t jL (Up 

Jt ^-yV 

4_r*^j j*<J y? i.» _>s <. <k^ (3mpiitud©) 

j; <_j! _j j 3^-° _$ <*-j jjj>^ j ^ j I t ^ ^_i £ _i c . I j L» 

‘j^ l _$r i o- i ^^.3^ Cjjj S' 1 1 ‘ j.* ,_h^j d -^ 

3-> c> <l»_> <J "' ■ > L» . *CU j j l _j_» ^Sl<uLil j <_» . d _L» j 

, ^>JJ^ J^jS c -^->J j'j^jj^ 

3-i 4> j«GL> <J) JZ ^yyyy* ^U^ 4 - 

. a»^l_y J>jITm.h >j O » »II * j a JJ 


jS<_> 

jjJjiuj jjj _j<.51■ .<oj _?*-* 

4^4J»LeLlA 3y_>j jj^j <3<0L^. <-> <-jV_ 5 * A_jl^*j 

^ jU<^ U ^ ,<Ll .-Sf 1 ^ 

j U jy* ijs^*jyi ^j^jj J i -^^ >-> ~>yy 
^>±jt> j+j j ^. .1 »>^j <j OV^^jU j 


^ jS- 

vi_k_j ^ to -| l ^ *--* i -i 

^.<Ci 4 '» s !J 

^ ^ w*' — 1 ' 


X ^ A 



.(cause and effect) j -1 .. 

j** 

L^JJt * <j^*J ljiLki i <i <1 tf 

» 

LT^ u^V tc.ij 

^Cail jjj2l* k5*J t ijUili j^#tj <j Oamjjj 

<J j4i 

t 4-<*S ^ J<£<J <*<i!^<J 


c£*j^ ^e 4 -* cA?-* ^***>fe* •*-=*“ 4 -^ tr^JJ 5 

^*^<-> tcjiui.j£ (Roquefort) «J *£;i. 

^jK^uktt Jj ^jxi4-A<5 t O * H JjJ JAI^ <i «i>J)Li ^tajiili <^Iu 

<J J*iL» <-jl^ 4 -‘^vJ^ 4 * (1j<« 

ljjL><S<jj^Jj4^ (^1 u<>]|> Aj ijZ jl ji» i jSImmjjJ jjjO 

«J <_»<C»Ij«l! <La4j . (J<^» i J^p <J 4<j«5ti 

<J * ^ V|< ^ 4j t Ij 4 <—4jjlu<ilj 4^ Jj ^ 

^l^LooL 4 4-»6j<J 4 £>Lj— 

<J jjj • *Ai 


J ^jL^U-jL* <S Ui<J 4 <jtj 

* C»li •—Ij^il^4«b^jkA^ (jL 4 jjJ jjSjJHj ^ 1 iihjU IjJ** 

(Top—Down) jjj—jjL o t 4 j<-» 

3* <£ ^ 


Y\n 



crW 4 * 4 4 <^j 

fj f j4j 4^Lju1< • 4jO ^ Ijp^i ab<jk#^ *J .J frK 

oai .»j°Sr>t** 0 <f ^ 

<* 04iwi <-£ Jf rf*J<i ^I^L 

# IjjL3^<j j <f<iO t »j<iuju*»j jj<i»^ utfj^jj 4 ^ 

«J ^Ji !0O4 j (j^Jm-M) tjLuij^ ii 

0^J^* U J^ 4 JJ^ jjj ai<A*^ 1 j<h^j 

^iai<jfc ^6^-u V yoW O^ 4 -* *-r-<£ 

<J (jli4^*jj<J^ <£ Cuj<^ j* 3 ** ^ ** 

<J C»<i ,»j<A> ^i| > 

<^-u 4 Sh**“ oj^3^ ^ ^ f^ 4 * 4 A 1 * 11 ^ 

lj .^LiiSil j5 ,ylj<J j ^jiaXS 

#t ^<i jlj* o^J-* 4 ^ J# 

i Av * Va » «_>*>»—£*—uW •^ <i> ^ 4 ^i< V 

c*?W3d* a^ >n>t . t ^ £** V «* i4A V tf - )J3 *2*l£*J 

. OJjSi 

->JJ ju-»<a J? tfJ 4 ^ 4 ^ 

Cf^*yf *J tu «J 

oyj-O 4 * <>-£->• s*+ S* <iU<i <^fy 

cr~ t^b 4 * f*V *c»Uaj 


TT • 



v 

■» ^ 

<S *_,4^<S J<i i^S ^^Ulj ^ 

Ouj (4jUI^ 6 <4<A y;|lj<i <J jl*^ jlj tj3jjj 

^ t4j<A ‘Jji jU^jLj 

(O^J<i ji-~* (.^<£-•■" J<£<J jj 

^ o oaJ< 5 4 tSi<*<; 

4_»&j4j A ^ ^ t£>* J* c^^ji J«^<1 

(jf LLj 45* (3j<£1j (^il,. a . j^ 6j<j <jlj Aj<J «-S*j C»<j . <iwjjJ 

04jlj<j t ^ fculn1 4 j j<j ^xiljfrj 4 oj* i CjVi ft / jiii^i» ^jjj<i 

<J ^6jL^ 4 4 Ciu ( jm’n^ j4^<J 

4 ^jjljftJ 4 flV> ( Jj a- e jlo<4 <J - _>JfJ> jjlS4jjiil*l4j 
4 d«ii4JJ&^ £f*** <J ££4^4jj)Jj 4J j4^ 

4_* jjaujj j4^4i O^jLtO 

Lj4j 4_iCij Jj . ijoJ-U *,>*““*£ S**^ 4 ^ 

• d o"um<jC» 

jS 6=h^ 0^>* 6 ^ up°^W->* j 

Ij4jjjjjI ^<J _M) yjCaj*. 

^ 6 JJ^ IjLwjafcjij 

iSji Je 

^ <£Jji<^ oL*“ J&SJ** J 

L^ti O . <j~» « * j^4_A , 


Y Y ^ 



^o && ^:»‘“^ ^ ->** *? -L.<;ij<j j^.l 

j4J* OlA*^ 4^0^ ^* B lj<i ^4^<i 

jKoj^j* 4 V ^ jljLj^. ^LmIj <j OU<J 

*jOL Jj <J 

M c^a 4 -* ^ ol^j c^j 4 ^ Je 4 “ ®*^ 

liil^^Jjljftj^M <i]jj<j<j (^6 j4j L^ftJ jl^^Jj(jftj<M 4^Jj4<J J^jjj(5t 
jjLi jjjSujj <J c ^iLijnftj t jjljjUi u ^jhjjj ^^sJ‘' *' 

6j>lj^* j^o4Jb 4-1 i^jxjVjjfca OjjAa 4 ^ <■ tjxjjj,^ 4 ^-! 4J<J lax* 

Ijj&tQ^jJ_j4^ <J <J . Cx*J<-A jJ ^lj)<i ^‘|K4\X«J4 

xi <— t^aS* c j ' “^ ^ Ia6j ^jJj>^xJ4j 

o a^la^i",.. JioJx. ^x <d ajjajj4^ j<..\\< 

tj*! ■ ‘» j^ ^SA<~± . ^j jVt A^a _>l^<-» f < ^$-o4Jk 

<j d»j> *»a ^ 4^<xjJ^ v _jlj l^<i Jj 6^4^4 j J<j 

<S h j4l *6<^ (jea ^^Cv c*^ 4 - 0 c*kV a^aitU- JiJjk* 

*^Aaj4_A&^ (_^lj)<i <^x*» <x u^ji(_^A j4j (JJ^4^<S 4 Jj^ j U * w U 
j? L £*_)i J^«U *^>4^4x 4 4xx» 4 4 -*<j 4 4 I ~ i j M 

j^<j ^4 j j^xli j^lajllM ^yLa^ft j Z“* £4 

(S<»u 

*j<ijjSj5t 6 jjJjS jL<ij^ |j<iit<j ^.<J 4 ftV i 

^JjS 4^<J ^<j^j<J ^jLaJ^Sljix 4.aj*J bj^ t i uj u t# il^4jj ;> ^x 1 l 4J *C a **l4J 


YYY 



l ->si3 ^J*. 

&J. jjj <-Sf*-* OW*-^ ji< ^V ° 

(.jsAjU oU) A J 4 ^ L^bU is^i, 

*£ »j<gI£»j *j*J *i<a> c*J_» L -‘ee i_«-?-J' c “ -«£ijS JUc.^ ^ 

• 

o^t.0 ^<^.<4 jjj OJJ J J^ <* ->«&i ^Ijlji 

• AfA^jJ < CilS* a, 

•*t 

<+<l -Cx ^U,liU 

. Ofj ^ ^ ufA* 4 ^ J<^<j 4 wjjljjjj ^ 

<AA“ ^ ^iAev^ r 4 ^ -l£ 

4i “V^ <1 <£ loJjj<*ijj£jL> <J 

J«£«j ^^jljiyti* «U . OjJ6J 

^jljfu ( Jl».<ja<A <J i Aj'Gjj^AJ^Aj ljjLujlj)<A (^jJJJ ( yl^4jiL^ 

A Ab*- 1 <A—aW c*e->JA csAj 4 ^ 3? 4i **eA* A\;j <jf-Oj 

<»«S . *^«ji jSA*^ ->A**^ toijif A yiJJ^*Su 0^ 4 

Ijjjjljklj <J &j<jl^ l Gj'^ J^A 4_» ^JuL <j 4i<jl^<l 

cAO A ** 4-a2kS j^<jt 4 ♦ ^1 J>\j IJjJJ <_£• Jj* jli <J J AjOlSU 

d lu4j ^ii<J 6 jjXu<J yJoLj 

4<J<A ^Lj&jL^CA ^UjU.J<j ^ «U<A 

♦‘S*^ o'-^AiA £J*L* yb<« AA-> 

4^^<a O^IaJ ^jLojj <^j*_s 

<iUb yijitSL^U Oj<Sj,j J ujjJj-'S jJ 3 jUic ^o»_>Uj <j 


rxr 



J 4 ^ Lr*JJf i» oL« jS 

4-iii #C#l^ Jj 

OJ^ 6 ^ U V ^*J 4 a*^ O^^jjJ^lj ti j'mu.w 

jO 4S b 4 * 0*i 

dljp<2 ^ ^ yjt-jt *^^) <j<il^l^uj 

J 43 Jf <AjS-*$ ^<1 4-^i - (j3 _><*« 

. jjj^6jjA^ <^4Sk *^,^aj IjdLuuAi <a fjt£6j4^Jj£jj£ <] ^jldw<j 

( ( jA£*4w1j ^Ji 45 ^ <j <-^i jl -V i l i jj Aij 1^ 

lik^jjjj i^iltl^ g (5 6 jl^J ftJ (jLoajtfttj j ^4 jIj O'i >aJ <bjj 

*jUj Cij<iajjflJ Ij ^ ijjjJjjSij £ i,^Ja6J jjJi1jj4j Jj 

Cuij^u* <_f-°,^3* ^ 

^,1^01^* j , jj" { >£? ■* oW 

j g i^*^<l (parameter_,4i^u) 

—J>i. ijr^*r±l-)j£* <f ^ O^J<-A (j L&o jjft v? 4 -* ^l£U**U 

jb^ <£-* 

4j4jlj«d «L*«i -U^ 01 ^^ 6 ^ U^ObW 1 ^ 

j^*<+ <s (package £^£L*) Je 

<£&>j j\ t* < V » ,* <5ij 1^ ^ iL ^ I** 3 c£^3e* 

, -*> v ‘» C«<j ■*■ ■ “jj■ ■■ 

V -C^u<A <1 ^ AJ ♦J 4 * 

cSaj ^^Jj4Sk j4j jtnij6J ^*i»<J <J »-^*J 


YY1 



<J «-*: .O-uSftj OL Iji3 <4ii &<&<,. «= 

j£<J Lu<j Ijjjj * L»* 4< . 

<-*5 5 cAj^ t£4£<*^-o^ <J c^ 4 jjj 

* J jjj“* tj<jV <J J<ili*5< ^4* 

I 


(J*» ^ JJ 


^ u^? uf^j (benevolent) 




YY* 













































V 




(The Apparent Miracle) 


t LuiA |^a6J j A «i t aJ > t^ ^awLi 

(3 v ^ TY*o iSJ^jjj**) 

J ( ^P s j«C£_>a.j lajLh^uU <J ^>j£. A4 .l^jS ^a! 

u^->J3 £5^3^ 6 j*->J3 

jL 3 *>^S^ cs*^ 4 -* <* jj£ ^UjAi 

(^AjAj lS^jAa <j . 6j<j1*1jjO 

A A_» t iJLitu^ ^jU j 4 j A^jJ A ‘^*. >a ^* 3* 

. kS^Lo j<xu Jj ( A^ (5i*^ 

^ L * n lA “~ 1 ' * ^ 4 _$_*-* Cm*I^) l*AjLj<£o^Ajj£jaj ^ 

^\j<1 Ijj^Ai <J f -2<u 4 ^U5 Je *j ** 

O - ^-•■.“■ • r*<f lc*^ ^ ^ tjlL °° 

OAlj-a AjAjIjaJ ^AJI A j* jji. *i (SJJ*' 

. <^» A^A nn^ AjUuflAj ^Ajja^Luu j4_» • Cj^ 4 ^ 3^ 

op<L «d ^Ao ^<^<u J>?fc «G tfjO 


YYY 



^<j t1jS<j6 .., 47 

Jj .6 j<2Sj^^ uWi J? cs^J-OjW J^<i ^j_>j 

<£ c^* 4 — ^ ^ ^*j<J jluu<^4 

6j*jS^ V ai<^. ,^#1^ ctf 4 <1 

(Binary) c*j» ojj3j$6j <^<^- ^ «J ...... <j 

^J IjuLuil^jO . ^ itii 1 111 

tjUu 4 ninijii) LkjO 1 ^<1 t (jl.I^ 4 "» iU44 

<J 0<jjIj <_^-;^Jh?‘ 

f<J *J^3 J **> 

^jj O^J ^J3 6^ c *S»<^ 

j Ij-£Z* ^>1^3 ^ 

^-Gi(Cluster) Jjj jj cu>6j ^jjI^a. jjj wtOU^o 

.0<A ^L» A ^l^<i jjQ 




C5 4 ^ < ±iJ>3^ - 






■ * L“ lt*W^ Lr*->J>® cr^V i<±<* 

< 1 ^>>** r 0 6j6fci (^^<^ 4 # ^d^-? 4 -* 

^&^ £y Ju <4 Jj^L ( yj<jjL ^g6 j|jM l <J ^L i (^6^ 4^1^ ^,>44* 

<1 ^‘u-ojL. ^<1^) tjj (Ellipse) 

^Ls^k ^<_»«Uj j<Lj , («<*..«" 6JAJJ (_$<£*J 4 ^* <1 J uW 

jjj ^jl^Lia. <_£^U <j tjl ‘ “Jj * ^e vS«l»^La 

j >4 ji^<d 4^ (eccentricity) *j*s >&jU <1 03b 

<J <£j^i 4< ^<k a 4j4j<j ^LiL* jiu <J bSLtji f4 j • Id^^f 

Jjj •<£ <i*j4i tf liU ^4-* <J ^.ji <*ji*jU S,<±*J 


Y\ A 



^jjjJ *tfjO iA^ «<j<^ ^ 

<J <£»,> jjj <i^J <S^ * 6 JJ J ,J< ^ ^ iS^y* <j 

c^uaLa. j*£ Jj cAW (_£<-*<j •* N j<ijU 

• UJ^ to^ajj^ <j 



i t'.K*j*^-^* jlj<J jjlJlluyJi lI>j^& jl 4 .K^ '1'j‘jJ* 1 4$ tf^jljt >4i j4j .yKOl»(jj^ 

<1 J |jj*J tf\ ljjj»j (j[ji4A 0 . <_>JI IjUJ jLjLj j* jU*i 

,' >(>»*) Jl>L» jtii 1 ' *■ -<'■ *•■< * 


XXH 



if* 4j \j<Jk j*i<£ 

tfjjoj S* M* 3 s>^ 4 j^<* <^*J> <^01^,^, 

<| IjiliuuJ <j ^J>" J? b^Ji 

tj>- ^ 4^ 6 J^ 4&*±*jy (S^ 

— jj>i. 6 J^}> 1 « . S .p i^ J<A <J l»Vl*«iit^><j ai*-^j«LA 

jO Ijj^^. <J IjSjjIS <J <LLo M .o ^<jjjjjj 

o><i — 4 4e'-° uJ±k* 0 <1 

f*2<e cP jU.<J c^^aj 

<J iSJJJ'* ** *-£ <J 3<A^AJ 

tool <^->J 4J 4 J 4 jJr- «J cbj5* j>j*£ 

Ijo <J 4j b(Mercury) ttjL^c. ^ajL^o mJ ^ *^j^ 

OjI^j_^aIa t£<L T * * jj (_jJ-“C5J^ <J 

o (Perihelion) jjai <J «u *Sj~»is 6p«j^ 

^ <±<a <^bjo> CytS^JJ^ ^ o 

<l j* 4 ^ 4 ^ i .u~fc«« J^4j .(Aphelion) 

(jd-jJJ'* uiJ^y* V »5^3l^ i<jI^ 

UiJ^JjJ 3 <!uluu4^AJ c^jI£ j jlJjSw jl^Lylj tjjpuu^ftJ jji 
J ‘b*4 CSJJJ j\X>4-AjA4^ <J bjo» 

<1 jjj <? iA>*^ ->Jj 

<£ /jjli<Lul ii. « OJj 6 Oai jlaijS cjbj Ja 

<J <SL*jp ^ai6jb <J .<j<a ( jUSo*^L-u<A 



<J J ^ 1 )<l I llJJ <J (jj >«» J !j«^|ti 4 J 

j >y ‘uuK^^**’ U^J J? ^J^i 

• *JjL? jJl> J 

^jUxujL 4j 4_» jj l / > in 1 jj Cxu Lta^jO 

J<i (j £_>J II<J 4 <J*LA ^La^'UJj JjJ J 

-Oij <_£J <£ c?^i*jj 

4 6jj4j< 2 „>J^ ii^Lt <J jloi—)4_i^u ^lul l i xjU , )j 11 

. jU<S<Jjtluuj\j jL=K J<J_U ^^jjj 

«-£*_> l *L n^ <^*JJc£jO ^bj<A ^4i 

4 o^f J^J „> JK»- 4 <-» < >. t > )<1 V 4 

^>3j^ l_u (Mars) ^6 jUw<a ^iim^j <i ^>j>3 r 6J 

• JJJ*J jiAj^ jVi> (_g >jttii4-A unj> ^Jf3 4 ^** 


xo 


(UP-Vf-jlS J ‘uf u'i >+^' L * :,>fjlj4]tC 

— < *j**^' t Ctri jJ*”i CuV* < 5 '*5 .fc S 

-JlV*- j uAij* _ili ^ ufOLfluiU .|ii • * jk.-Mf-T J ^Ijjlui ^ h- r r- -t.'. ,j£ ^ 

«->Vi \J\±> Jk -^iir -re* -ijjj'— ^0L> -Oujj-* _kii if 

• Aj ~ « ■ -ij Lr 1 - - v_»I-V^, 4 j. 


V-“-^ 

•*-! • < hi o-j _*_*—> L-u U . a . yw ■ V 

w"**^ AJ A>" £ ■. s -**£ ,_ j... *-Ji.H ^ ■J* -1 

- 4^ J *.-»^Jjji.»L 'j; ^ 6jl_iS ' - - *.*• j-J 1 * 

* J '*..*■3-“" .>^t* £j+ JtJ* ■—^&4j c *C>_kj~t ^-- "J -*lL*-“L’ 

•M 4 0_5 I J»J> \-^4-a ^4J i-; 5 *_**-■ 

V>*- - — +-* ^ 4- T -^J-V ^■- P ' lj 


f 



Ujo «-f J 4 ^ 4 ^ J 4 -* 4 -* <* 

tpjjf ^ <^JlS (^JJ^ (jALUILUJ 

o jL-u«ca Jj la\^Y JL* «J 

, |_>jjj 6j<jj j^aIj <* <J Ij>* &*Ji uu-*<S 

^lj<i (jli 4 ^|lj<ju< 4j jjjjljW d *2* IS i «ij* 

»jUj 4 <£<-* oc^ 4 ^- 

( |Lu4j Ij4^u Caluoitf ^J|<^4J 

l-Ojp^ J cr 4 "^ 

Jfj l (^jO O*,6 
, jj<iLj]j J jjljjJ <«i J 4-iii 

6^3 if -u^^S; r 4 ^ ^ 0^ -u^^r 0 4 * ^ 

4^ »^4j4j 1 «<«4-A (j j jm 1 ^ ^-»lj^'"*(* . -~- 

Clij^AJ t jjLfi 

if u^Ji* ^ ^ < 5 ^^ O^ 4 ^*^ o?*jV 

4 - a ^ *<^“0 Of 4 ^ ^J-^i &&<*+*j *ZjaJ±*J 

J ie ^ C n ^Vij <*4<»J ASLiL^,^ j4j 

<iL*S<_-k. <Si^ C e*j<C±jk4£^ ^yfltj ^L*45fcAjjjJ_>4i 
^ • jjlj^J ^<Laju 4^ iltl^Aj ^Lj C ^u j j<4 ^jjj<^j<jj(j 

(Anthropic Principle) crw-A;^ ts^ 

6 ^i 4£iL*^ Jj ^j1aj6J jj *j\j± C^i^V 

4<d^, ‘ VJt; 4 "O^jl^ 4 "* u ,».>« .i ^ Jj* 

c^l^U-uu^ O^j^f c^ A ->W->* 4 ‘ tSM 4 ^ if 


Y r £ 



4 ^ 4 J uW' if ^ jL^iLiai^^ts r <i 

■ ^j£if *jUa 

jijV 4 <J <*o 

<jj>*i Jj c^ li^ 4 ^ u.^ 1 ' ^ if 

(jHJ^f <>*if ‘ 6±*f* J J3 cA* 4 * U M-><* *•-*<* uJ>0<£ c^ 4 -* 42 
^4j ^j3 ^ai<* <* jSh* ^ »j <-&i 

^U ^i^V oif->^ uif^ 

^4^*-* ^*jOiiO u3iJ& *<if* J 

^La^i^i,^ui» j jSj <J ^(Supernova) lij# 

^aw hum <J ^it<j <J 

. ftj42u*J ^ tifaji* 

(Robert Dicke) ^a co^, bje* ^uij >v\> Ju« 

f -L^i <# Jj 4 Oii-uU^ftJ JU-# uJftW ^ * <£*&,iJ* 4 *** > *■** J j< 

(jjS 6 Jj*j<j ^ {^V Ouuftj Ajft^<i (#tiU 4 <4f 

oJJ'O 4 ^ lt* 4 '* 4 "* ^ b<-ji J<^<i ^ 

4 J JU< ((jjUlu)) ^JiLj \ • *J jjLj OuwtjSU 

^JJJ j 

^<j < jjUftj^iL* j* <j oai j 

<J ^»U JLj ^l££b ^V — 4£—*v^ 

•*jb j4ij<*<J JLu* uif^ff 

t* 2 *-* 42 cT* 4 ^ 

\j&£\£ <J 4 c^Aftj f«j^><» ^Ljjii (^j<UftbW if 0^ u v 41 

4li^. <14jj 4^0 .cl£* <_^Lj ^411 V 4 e l if 4j 


rro 



oUjsf* ** <±~ 0^»j* 

aJa-> *x»<i £j\Z *^i b^<- 

o^ ->J3 ^aJ t^^Aj^J jL 

biU^Ail*^ <1 **>->*- <-<* 

^^*5 4j^>-j -J* < ^ ^jI_>XuA^j^ <^lajA* AijA^> 

Jf 4t= ^ ‘-^■faJP ^<2 ^I^aJL^j,^ ^ai^jU <J ^_>j^a 

^La^A-k- C*jU <*y 4 wM_;JO (j^3 V ^S,? 1^-jA^ * - d JM * 

^I^^L-wA- 4 jb<i j yiJJjJ ^A^Aj « ~0~*>a » 

a£ ft^L-^AA aJ J^jSL» ^<»t»j£^ 

* ^ <r>\ > jj3 Aj<jlj<^4jjft^ti aJ 

IjjIjAj ^^AjAijU aJ £f*^ 4 *-^ Aj»^i-i-b ^.Aj jA^Aj ^ Aj 

.,...».i....y <_$aift^b aJ <* J* t a^Ai»^^**> 

J OAjjIj ^^AjA Sj-v <-» ol£«a A-oAi IjLil^l_><J 4 

^^Aj^^itk <J ^Laj^ A aj* *^Aj <_£<£ J^y-ti o1a*J ^LajLa 

^JXuijjjJ jb*>,.r>AA 4 jIjJjIj _ ^<J . »j42lu j^J la-JuLmbb 

.+j)y c^ (mediocrity) ^a^ 
<_OL£-*" Ja^aJ Aii u » » « »l ^ 

4 (^^^3 C^ jb ... La&^j^AA ^ m^jLj 4 ^jl^A^L_«AA 

t^<j 4 >a 6j<jt«J ^JyAAj <^1 iAa*1» A-o<j A^j 

^AaAj 4 <^u» b^Cw jj*m ^l^LuL (fluke) ^JyAAa 

f <■* laj^jajA^ C?jj3^ ^ iA^A^u^ 

^j^Lu^j^a ^Ija <_^l£ f aa 4 AjAA ^Ua^Ax* Jl\& 


trn 




U(era) J-m js- 

••j'jJij UjO yLj J; <•«! <Sij^ *{/njf 

> oi->*J°J^ , e 10 ^ j* 

Jf (oJJi) Jjj 

*j<^LjkjUi)a<f «oVf 3 ‘“j ^ jlSdjLu, <i 4 

Je ^W3 <j 

• oil, 

ft 


l>*^^ cg 4 ^i> jJJ 3L>^ 

^-U b*juJ <,<-* <>,*>» JO^V CJ^*J> 

LS^jW- V ^3f* ^ J? 

<1 Cii^aJ jl j‘ni i *n * JJ~ ■ « > l^y (5J**V “ fc - Jj »(J^»J 

Lj4j >l<j ' L ^tVij 4-i-ij&J jJj<i j<i C^u 

< l d«jui 11 » jjAi« ^jjl^Lwli jj*j^* j j<*k 4, jl2<« 

<jjJJ*<aj<jl»Ij \j<j ££j^A4j ‘ •J.*f ij - , 'i>-> ^fif 

S? j W “0-j ^ o * ~ * 1 *‘ ~ * ** 

4 6^j 3U cr*Vf3 if 

jJ3 <-»<£ 4 » oj if f 4 -* 

. *jOJJ% ii if 

<J Ai ~ i j ~>f ^ oi^t C^ 4 ^*-* 4 * -4 * ^ 

ijrV <f ciJLJdj >«jl <J L^jiij j ^ifUA 

Li<j Ij^ii.jll <1 C^J ul&j 6jajUC<wii» ^<*4^3 Af ^*4.*' 
•i 4- ^ <J l*jju ^a-...,^ tC>L * 


xrv 



^^5 

JU# uJi^ 4 >f ai4 *’ J? J 

i^jU ^ jAi jL<J 6^A— 

rj*~*' 4jt4jS O j*Jj f <j**4 

<-?jJm*-Oj <J u^ 4 • • * <& uWJ^ tr*->J* ^ 

4j4^4j 4I jli»jilui<J 0<*jS ^^*<1 Jj ^(j*jAu« <1 

<J <J^ A* f^Aj t 

j jt^4-•-**» jLk.<«OI 4 j ( <j<1 

^**tl|lj *Ajf> (_/< Aj IjOljUil ^j jjjju«<«jjJ 

• 6 J^* Je ^j-A Aiw^J 

(jl^6^i«iC (jljjl^lj ul«*<J^u« ^t^Utfli 

tjlifcjiiw*^ a! (Jfji yJJj Vy Jj *J<4J4 ^ j5 

Al-jja <a^j3 <£ a^L^a* a* O^ 

• CijjjAj jjL«<S 4 ^ 1 ^* 3 ^* 


a! iSiaiA* k£l£ ^Uu <1 

i^Ali A*lA^ U <-*- Aj cJoj Jj OuJa O^JJV ViJ*> 

*6“j^ <-^i if jlajjjaj^3 Jj3 ^a. Aj U3 U*jjAA 

^UiA—.A-S.4^ jjU^U^Ai^A* CjAjLa^. 

^IjO^iUjAi ^3<J AiUiiA^AiA^ ^<S AjA^UJjAj 


XT'A 




• Uf^-» Ui<j 

*• ^ 

^ ^ IjilS(^o-) d ^13 c* 4 - 4 - 

Ji^i ^ ^ f-t^-»d ft jd J<^4id 

>> j^ 4 ^ JiJ* *>**? (Fred Hoyle) 

Ij ^ ^ jjj 6^-U^J^L* d <1 

t _ r i^jn<i » < ±?^ a ~> 4 -*- (jS<j6jjU jj* 

. <4 ■ jj^Li oL*j«^ <j <jL» * AjO ^St ljj <3 4 j <i<i 

o* ^jji) -<f<^ b-^^Ud J uJjjj" 

tjbijpJjj il>b»<LA «J* 4 -* ^>b « 

^ (Isotopes) J d ^<4 14.U 

(jL^OJp^ u^jlj ^.J^ujjJ j ^jAiA (jjulj^J JU-o<J .CiijjjStJ 

T* * Uid ^4 IjS^lSd J -4^ C5^ -J>5 

*<x»4 uWj d .Ojj^ *>.«> jjJ 

3f j d ^_>33 ^><^J<i 

. <Jj4lk^l £ ^jjoljjO {^Laj^ JJJ<A 
jjl^6jjCt^ii^JI 6 jAjju oj^ i^ 6 j ii<jtjd *5fcj^4 

CwuijjJ (Silicon) ^jJ^Lwi j ^aAijj d 4^ ■*‘ , »» ld*4jV> iA)4j 4 

Cf^ ^ tAAj ■ i <d <J<A 

3 - <cut ^4 £ < ^S^S^ . 0 ^ <^*£ oMj* 

5* *lcujaj >j jj J^d £jl£<Lui$j_>l£ aJ *M 

J C?dj d ^jjL-j^JaU djj^j 


\rn 



J- Uaj^^a 

1 4 jUJ j_>^ -> 53 ^ !•*£*-> <J £Lj<Ll+,\^ oi^ A - * * 

ju<-«** v 4 6^4^4U4j 

jjj .(quartz) j jj^> lj«a (jJjli t^JUlij 


i (organism's lungs) < ± ^ ^U<J £>*j 

(jW3 isj- 1 <jOlj<J l ~i 4 U^ A ^.*^<-4 


•Ij LjJ-D Lj 


A A^ jl 4 A«Lj lij*Ll Cuj^li » <A ^<J (j j^lj jjiuLj 0><jl_»4_» 

qj! Lu^j OIa^JJ . i**>v 6 

lithium ) (~ 3 ' ‘ “*^ {_£<J ^yLjj <5> 

<_sjl£ J<^<1 cA^Ae c*^v ^ 4 (hydride 

u4 »o 4 ^-* 

c <_}j j ( _ t ~t. >* » .j <-*£< Jh*. <J jjj £$j£L 

^St 6 j 4 4axtJjjl^ d jl v i\ ^4^t^Sjtj 4S» ^4j$li j4j IjhbjjOk 
^ (_ji«A j<j 4 a^4 7jV> f >A j 

<J Jj <A^j{i uJf$- l *jMS“ vAAJ^ cA 4 -"* 

S ^jjIjiiiijjjJ ljiLd4jxu4^. 


i i^6J i **>. .-.a | > * d^iju4j4j 4^ ( CiljAjj j j * ^ T i 11^ ^v 4^ 4 j 

(j^*J_>Jbljfc 4 CmjAJ OiH JjJ c j!i*ft£jul£ 4 f j A * 4 j 

(jja* 4 j4j<j ^ jft t'i L i. n 4 jj_jSS»<J 1 J 

o-<-u^>a <-o^i J* Oj 



cr*j:0 JJJ 

.«Jji2 JifiiJi jW *Zs*&*i ui<-o i(bery||j urr ^ 

jijli J*£«J oiilji*-*. ijS ^ 

f<J 16 i?J * 5 J# •■*•«£— , jSu* } . I u 

^ (isotope) ^ 

• & *J*3±?*** cr^* L*i» i 

i Ji\£ '=*'* I ^<^m<a ^\j jf jj j^L 

jLj ib < 3l_»<S<ii^ j_j^u 

^ * * <* (jb^b J u^*^Im<4 

■ ijc>o^u!u Li 4J . Kelvin^jihS 

O^J^Ji jl^ U^a f Jfe4fJ5“ jb»._>jJ> l jj^*J 

^ jJuA J<^«J OuulI^ jAJ jfcjkJdj'jju . <1 £g2j<ij 

f *^V .jjj Jj 

^1 ^<-t u$6j J ftl*\ <ll ' ‘» JjJ <^—<*<4 

^ <£ Bordeaux jjjj* 

Cjl a^.L» t C*i 

iC *^ w c cr* 4 ^?^^ J cr^ 4 * u4>? 

6*j^^.6 j^uC <3 uJ 4 ^ 

Ol^ftJ 6j V > > i««Lj I^jjl^ < a^iL <^6j * ^ jj •J 4 ^ 

4 4 t ^ >* J J A^<jiSO**i lSjpj<j^-M vJSaj LT^bj* 

• 6j<j AjLujCA ^jjJj^XkiiJ^J Jfj JJ 


xt > 




jli<J • Alpha b]ti [^ilju jhAiiIm 

. 04«S*j jtjj tfljjj* ^liLiL > a ^jjlg ^jL 


Cfd*JP3i b (j^ b St *J* "Lilli 


lie* (<ju <iL>«d ^ 





,Ou>^J jiLaiO jCw 4 j 

^1 o3^J^ (yj j.>~> 1 " jjb ol£*J ^,J<i oJ'J. 4 * * ‘ J-t C^Lj 

^ CJ^' ^ ^ • «—» ^4^ jjj Q J i A J * j< »ul ■.., ^Lil li 

ur*^0^ c£j£* ^ Jj£ u/ k Jt **0j JeJ^ U\^Y Jl— 
J4S4J 0 & 1 (jLu^e jj 4 j "*' , ‘ > >A * vhA ^jlj 

4 JJJ 4ijg<U Ji^li 

^<i . ol^*j jL» 3 V u^ < Sh?^J b 

6 jj ^ ijol^ j<j ^ji> ^ (resonance) <^<^->3 

1 

^ 4 6*v^ <i (Caltech) <1 (William Fowler) 


Y£t 






*4^<^ S>Aa\Jj jy f 4 ^ 4>* <>«iJ*~J> Jt>* 

^jU «*u:*i 4 >£t~W ^4* oW * Ci^ ♦j^s^ji ^u 

^ J«A ^i-<f<- if V oW^^jtfJ 

j*^lii<i <i o“^ - Ctf J f^jV jUJ 

y<J J<i 4£*>Ui4i *1 t ^3*J<i ^jli <^Lji 

o 4 ijjjL a l*>4jUUjai tw*U ^<i 4$ c«^ju Aj4<y 

^<jS<L^ 4 ^<1 iJ^kAO (J^j.^^ U.‘"“ *^ «,><—#<J 

j4^<i V *jj j j^ ^Ul*#*j . ^j » l ■ ijM<l^j 

J^-<i ^ 6>* UJJ J J^ 4 < f t, J>f ^ilil—U 

<£ ui<^ 4Z±l»jj4 aj*jOj££«j£ ^<1 jK<Ljy ^j5« <*£ 

c^IaJIji 

.*0^0 “ a * t ^‘ i 


(5^J^ ^ olj^a *_>>*- y) 

Strong Nuclear ) <^£^u **-** <l a*— <1 ••• 

^j<ui «J i jU (Force 

• ^‘.K4\^ t ..Xj* ^jU 

^4i*-ili<j « ^> i*ii‘iy»J Cmj <£ j<1 ^f 4 ^ 4 * 

, CM^4 <j cAf J I5i*v *2*ffc* 

ii ,y^ i jjlSoAjjjjj4^ <bay ^ 

^L»<& .gjiij 


t tr 



<i4*\j <-*0 ij+Ji CfJM Si u 1 * 4 "^ 4 * »^<a. v ^ V U* 

C*~ ** <£ij^ 

bj5 ^ u 1 * 4 ** 4 ^ *^JiV i*<XJU 

*u^J3^ O 5 ^ J&*JJ+St ^ ub*! f* 4 * 

cr~ ^ «P j>*<i <J .j-AM-yi 

4S ^>A<f 

OAj4SJ J *j ^*jUu 

<1 uW ^ 

C*.<Jw4u ^jL* 4 jjjjm <| 

.C»^*J ^ <j jjlj^a> jjj j<J J>> 

4 Aj4ntl oli JjJ C jO JjJ jl^i t^bj<4 j<i<i ljji<44^ £f*** ^ 
jl^i <J Ij^iil^ <J 4 ol^M % (^*JJ tw <* ^|L>ljgi ^jj4 

ji L*aj^><a ...»N/M <j IjiiOft^ o <1 4 \/A ii cuj*j o<j Luiiju^ 

t ^,L^j<j^<* «^4J J<f (jJ^jS ( yl^ > J >U» ^ 

^ ljjlj<jL (J ^j j 'fc jj <j CuiljjL jji. 4 (yk- <1 y^ 

4 '“ *lv^ * (yjj* (5 ^a Jrf jjJakjU t/MiillV 

(J* 1 ^ <* C A tfcJ J 4 

<J oUj^4i (Black Hole) 

*£<* j ajjla iS*^SH 

uVi o^ 4 -*^* 4 * J^» <*Ij ^LL* u< 1 ^UjUiV 

*uIAfJv 4J ^ 6*i Oe^V^-^ 

.c^ C*~^J ^<i o’j*"* fV fjp^ J^^ 4 ^ <* 


tto 





vijjj 4 ^ ^JJ Oij^6Jj6J Ij iol^i ii<AMijA 

j <f ~>Jj ^ U^ftl ... !,, , d-S.^j-wi 

^ ^ ,>J3 

j>^ *j ^ i^^Aji-S. 

tS»je^LA j Jj>- t<jl^»<j 1jt»joi ^ <J 

OiMjjJ ll« 


<j u^ y *« ' j 6 ^^jJ3 

^jjjj^ a£ lojjl l i n i j lj iV i *s ^Ia 

t i^\© Jt— <i «-£*j .(Cosmological Constant) 

<Sj+J± JjI I . Vu Ij 

JJ^A* {£J>*A-i .^j6J a3j^j§ Ai J ^.^ 63 A*» t 

^4jl> bi4^4 > > j yx < ,* t <j> v | < \6jl ^> (C jJ^Aj 

J? a^J 4 ^ ^3^- J-» <_0^* 

‘JJf^ J 3 Aji* . ^M i ^ i njj 1 JkJ^a. jljA_l (jLojlj 

^y*AljAj j^l<i (CiCi(j a^AmluAuIj ^<jftjl^j< i » aJ bftjjAA 
.o KftJ ^Aj C Aj^—t^ 4 -® 

Ujtilijli .Ajji jUmiAj OJJ^ 4 ^ t4 J^b3j J 6 sJ^ 

AA^Vj C^aJaA Aj J JjjV ^A^Aujjjj aJ 

jA^aJ jKiV... UNS^A Jl— aJ . L^a ^li t£j^ 
^<-» Omh^j t.-. j.^.<a. i a^jAjlj jIj <j ^ ,^_M J ->J3 

ljl ^ li L^y±* (s*^ -> 4 ^ <a 4 ^sf 4 u^>* AjU^s 


tin 



^li »jLtf Ufilj^j ^ tfi^V »*JSl^ Ij^<j4j 

L;*i ^U) %ui^ <*<£*,* Uli 1&J$>** Jl+A^A* tt 

_>U. >T* t$V* f^<- *<■=*? 

<J jk+a J^il N <jlj (^<Sl<4M«u3li5jj 4^4 

j^iJO <*>•<* c**^* U***.^* 

A^jiUk jis<» ^Oj/jLua. J* <jlj ^UU CiO 

4 . <e° >* 4^*" u\: *<»^<a 

MLhO ^ 1 ^J» ‘ » . t»_j <~^ A t» J jl^5k4Jkilj^AjL^ 

csj^* Lr*JJt*-)J<£ <i *J<* 

f-->J>* 4 j1^6^lLuu<j <1<L«J^ ^£Aj<5 c>^ t J>L»<^<jjjJ^><£ 

^ <Zjj±4-M <^> ^Oljj ^<i A^<i JtOO 

> a4jLm< 44 t ^jil in iij 

o"^ ?e> /0?V jSf J jrfiljSAj u.>> 

^ ^ t<»<A <* 

O-il^. (_$_p s^*_> «Uj^ ^il£L-k 

<* oij£Li «-*<£ . *><^»3J J *^ ^jt^o^><2>U lj<S<^i»3 <J ^*j^ 

^J^J? ^ ^iJf* (jj^^<A. <j J fclujii 


TtV 



«£«1 * oi 1 j;J 

^ <j£e~>U» Ojii J- <^i 

4^U-U <jL**OjU ^ (jij^» <Sj>i W* U 1 —^ <iL.<5 

^ SiL* ^jj 

iSJ^ M ^4i 6±A? <£* u^3<^ O"^ ^J3 

Ji * *jL>^l3e J u^* 4 -)^ c£j ^^jLa^Li j<i . U 

<J ^ jj ^jl^^jjOluiiO 

Mayan Popol ) 1 jL« < _^*<jI . » »<j ^ jjm » ^jj^* 

j j< ■ - ^j«a < » j"> (jl^lj^^, «&jj^U lj(Vuh 

(&jjfLuu4^<J 6 jjJj^ jlaiwKjjJ ^ ^<jLui j4-! CujULt 

^ a ">‘ Cu-jjj *-*JLh> Ij 

^<5il^jt* t ^jl^4J jj yft lilt t.tlj i^ltui X* * * 4J jtj • •- ‘ A 

[->J^ Jj <* tlj^. 

u^* ^ Jh cri^O J 

(> y &i") (Yu_K’ou) ^ Taoist ^ 

(jbkx-ulj t>“W <j <_£<£L»JjIj 

‘I V* * A j &^«U<-J j i*L» fc <-*oj 

*4 4** J 4**JJ*^ ^ 

oj^ 1 “2J& lajail^ili ^ 

*J CS^*jL* <£ «u1 jJ1^uj^<j cr t Je^e J ^->- 5 cS*J^ V 

lc^V lar^u ^ ^ 


t £A 







(Thomas Aquinas) o-L.jp ou-i 

<J 3 * uW -i> 




^>li 


& Ofs>*—f 

jj3 c^J 3 ^<jL 13 tf 4 Jlj-u 


J| t <±s~ <f>* J Aj* yij^wLj 

uf-j^5“ t£-** ji-L-Vi Ljlj <J jjulj^ 






• » • i . 


<j ^«-j»4J JLlu aj<L^. gud 

(archbishop) ^^^<5 


^ ji ^jlu*< f ^ >ij^ (Christoph Schonbomj 


^jJjU ^mIj n't lj 4 ^S<j C ix» 4 ^<j^Lkaoja ( 5 &J 4 aw 

j (neo-Darwinism) c^ 

jI^aL ‘u^w (multiverse [many universes]) 

Cmx»4jC« 4_» C 6j4jj jJ6J 4 j Ijj^j —Ij O Jj 

(Cl la <1 l.-». n4 a'«^*» <4 ^ 


<J *6^^^ J j J ui^* 4 

jLaagl£ j a-oct 3 ^ 3-* - * 4 - 1 (_^4^5<j Ijj . <»L»j 

<S*j 4ji^<^»L3^ft L-L jj£ ^ csOL*ti 

. ^jL^L Lui^j<J 


4 ^jj^L V ui. . .* >13 <^ 6 <d 3 , 1 ^^ 4 -^joj 

(Copern ican) ^<£*±> 0 jp> *jj j j^ 

(j-» i > »io < jjjj63 t (solar system) 





^ h uS« * ** (anthropomorphic) oU^jkj^^ 

Sf 4 ^ cr*L>^ Je ^OL<C j oaid^ti 

t $J*J jji. 

4<£jj ^ (SJ*J 

^6 jijj 6 ^l1«_i»<J 4^ ^ 6j6Jj6jll J<i 

^ v j<;..ni<c ^u^bb 4_, \<u><£ ^j3 (fixed stars) 

4 >\1 ^<^6^jLua»<-A c O I ««">■ (^jAJ |>. 4-J a. Vfl 4, ^ l^a J^5\ l£Lj 

^jtiLa 4^ 6j4_ljjj^wij J <j ojLo <xu 6^Luw4Jfc Lj<j 

Ijj^jJ^)<^ <J <J1 ><_lj 13 ^^jjjxu (tf _)SJ<Jh < sijZi (jC A ij i n'n^j ^4_» 

*o±H 

^IajjL j ^xui 4 Vt* Idijl jJ ^4j*^Lm< ^ <J 
r*V 4 '-‘I*^ 1 *jUm<a 4 J * j 

O v^_>Jj < ’»" ( ^l^aj4-l*J,Jj 

Jfe Aj^jIjj 4 nVi <J ■ *C j 0.4 A ^V Cjijl^i^J 

v~l*> 6J <jj<A ( ^ , Ltijjj 4 j><j C ^1 i*i4^. <1 4 

^>° 4 ^ «J .Oojb ^L^JAj u^ 4 -* e*^*^ 4 ^^* 3 

<i <j CSJ LSJ* 4 ^ 

^6jOjjSjjj <J A^I^Ju ^ <U ( Cuj^^J )jil^4jlijljj* 

<>»<^aj 0 ^ 5 <j jAJt ^<Li ij^j ^ 4 ^<LaulJA 

6U ^? u*<l^ <j csjt* *-** r*** 

<J *< v >< 4 1 Ui<c 



jli<J Ojjjlij-ij y-UiOjO J <5 .IjJjj u -y 

"V 

J ShP ol J .. 


j^S» ui l £d> V J4 ^ 4 °^ k ^*,> *j<j ^ 

^Lb -o^LjjIa lj<£*jljV J<^<J \J£ ^t-injju^ <j 

*j<&[i J±><> UiJ^ 6^** j<—<J ^Ljj^ 15 J JJ Cf^^i (jSnn^j 
jj j^jL!Ji.<j-tiiaj J>j uHjjJ j<j S jjL»A£<JuAiijj 

<] * Lij<J _Qi it ij£<J l^6j j^-a'LA l'mm_ ftjLul 

jjj <J LiiO ^tTunU ti lA6jj<LA IjJ jjj 

4^Jj jL<i 4j obtJ 6j<i ^llLa <^4 j .jJ ^almj t u 
<j ^6J<J ^Jjh<u i» ^Lo4^4jJjJ^ <. ft li-u-lMJ 

(_£•<£&<JJdLfctkSj^ <Jj^J l <j4Jk <jL /U i n^ <u« *jj^> f ^ 

lSJh*V t^Mi 

.Cu_& <Sj^ 

Je (jfjjJ^ j lt*^ '*^^‘ La< ^ ^ ^ 

bois j4j <£ 

(Darwin and Wallace) ^Vij j o»jj^ 

& 4J J^ iS*Ji?*'** 

(5<ij^i ol^l jIaj *0^ 

C x .‘*j jaj col^i IaaiIj O lhM, ^^ J ^ 



.ol^e 

^^jIjxmi o « “j» t t^J^* (_^V <J ^ji^La. ^jj U iV> jU 

^ 1^ L»ti“ <^>j£ <uUxa f<* (Ernst Straus) 

^LijS <J . (SJ* 

^ £^->U j<Jjj£ Ij-o<j*j^iLi ^jajcuj 

ojjS* j ^l^LuuL Ij ^ 1 « “jj 

IjImjKj4^a <j ( yl^4j^ijtajL <*lu£ jLa . ^SljjA j 

jjj v^4jLujL C Ijoj <u*4^ <jLiIw(j ^,<i 

. . mI I V i T L»»jj<i 6 ^>Ia1xjIj J <L)JJi 

<1 ^Lfc*l_)4-» Of_H_)Jj ^4J<*u <1 *^4j 

(jjv» o**^ <jLL-uL* ^.<J 

( ■ V« *1 \ ^0 6jj4xu <J liijjjJJ ^oajjiui *0 jkljOjj<J 

<J J^rA ^ ^6jLu ^jdjjLiL^ ■ ^jj<A Ljii ^^ jl *1* 

V C£ 6 J^ ISj5** 

J 3±* J>«^ > J U^f c 

^6J<xu ^jLj^ <1 tO^J j ■* “ * A t ItbJyjjM ^ 4jjl<a 

Uj' *» * fjlj J i n^L> t IXa^lwiAJ (^Ij4j<mi J 

^ •CMii j 

JJ <jUU ^<jjjJjj t^6j J^ljjllui ^bj 


YoX 



9 


Nuclear ) JS* M Nuc,ear strong) 

cm-^j (Electromagnetic) ^ (Weak 

<* -M j (String Theory) ^ 

isy±* 

toii JJi *fiO 

j <_r*T>^> ^ 4 J <oto ^ U^jjo 

^Lo<jlxa5 A^ ^ 

*ol^J 




c _>Jj .~b.ji*j4 jjj <-»v 

UuL (jg vlA Cu^u^J ^jj£La^« <j<A iSJi 

^<j LiO 1 j<OLjLmU ^h<4 ^lj<J c ^j<uh 

iTi^U *^<J 4^liU 

jij*U ^<J i0±^ «-•■£ <5^ <£*Jj o^.4Jt iSj 4 ^*! 

r'V Oe^ifU «u^s Ij-ujIjj f 

J f<-* <GUL» <_» ‘ui^ <,d - >6j ^ A ^“ 

<J ^Sj<j<mi <j ( ,~.K i 

■SiJii! *i<A cfM triJj" -M 1j «£ i ( j^i<-‘* J ‘ jj ° 

«.jU- oV* ^JuUci, <iUU -M f^V 

ojU^,^ f <5 uis lC iijS j 

?OiJ ^->Jfe“ - M <>*■.£ ‘•J**** 


vor 




A 


uJ^ 

(The Grand Design) 


<J (j -i »(jj^ t jL&jO A ojt 1 j4juq£ j*<J 

(<jOiAjLiuj Ijj 1^6 jLujO j k^jLa 4 ^jI^^uIawC 4 j 4 j 

OjXJuU <-»<J J J UuL» 

Ij1j6j<j-u <J - J^=k-Aj & 1 J Ifti 4 *? 

oW (Astronomy) «o u<c ajlul 

^(Astronomy <• jL^-u a £) (Astrology) i u^ajS^ 

•jjta „>j>3 

g_* ^ Hj ^ ) < Lm A-» A_t. i »1 ti .1 jl ^ Oljiw ^J3 ui-* 4 ^ 

J? O^v j 

<J *j<j6j<j . o<^j ^<*-o<J ty^^- 

• t^u<Lj £ ^ ■ uLiftjjl• “** <1 jljt^ ls^'^ 

Scientific ) L > '*» .o tj lzj* 4 ^ oM* 

t*jLwL <£jjb<± :« 0 w,tj (Determinism 

bjIjSL^Lj C5^»^ ^ J ^ 

• Oi 4 ^ <_ »***<*ij^ iVn Jj j ^*-1 


too 



J <1 cAiftj <iL>U*jL ^<5 

«UUu» a^A U*jti .c«^£U ^ ^LU.L IlSo 

4J jjjnmftj jj^li jlL<^i jb ‘>*j *-»■ f J* 

Jj J <J • u^ 

j5k (£^5 ( 1 )J4 IjS 

J j£ ££4Jj^S# <4 jl» *li L-mL UI.-O 

4jlj ( 4 jjjjjj <J 6j<jj1 1 i*im!j ^^JKj AjLUiwL jk <j 

^jljft^jL*j<j iS» ji ^jI^LujU *-di ^ ui ^jL<jui<$ ^*tu^ 

t ^><£*0 oJJ-L) 4 ^ <sJ* 

{$<* C Cit^6J ^jbojj C i m iJ^ ^l^L-uL 

0<L»Ujl^4 ^ 4 $ ^Ufcj^ 4 J Ouj 

•LXJJ? 

?<=><* ok H/Je 5=^* ^"4^^ 

' C Je^ 

5*^>J *^4-* 4-iLl*jLj <J*LcjZ p<S O? 

. *S£jj^aj3<A 4_»‘C£>^ 

<_r*- uk ‘ 1 ^ 

C£<J j<Uij <Lk^6J < Cuj h s ja. <^4_o'^aj 

A 6 ^j<j 6 ^ <jLijl v _^jjU ^<J CmajJjJ 

csjli <i*i <» o<A c»-i *^ai<A 


\ol 



j Jj jll<l cr*^*-* ciijSiJ u^*J <*il • *jl^,U 

&» Ji <* 

* Oe^Sf 

Model-dependent ) 

4 v/. ^,Vt< «U*<u^ <J (Realism 

^1 jj *j<jl^4Xui<A ^luiOjS <J (input) u^ji3l#i» 

^4i . ^ 

<-s£ t<4^4j5ai<^ L:<; otJti^ 

jj (Model-independent) -o^-u^u 

(^Lj J-ft OukJ<J<^Aj 6j<j <J<J . <-^jj Ci^ijS^ 

. ol^OJ Cu-ujjj (_£ J^- O 0<JjU ^j<Aj2<^ 
(Ciljj j C>4AjA<^ (_£6_}b^*J ^jLo A^j<j Jjl$ jjj ^jj<ajL» 

^ijsbsuiu ^yuV <l <£ (Game of life) ou^ 

|j>w* <J (John Conway) ^^ijs <yi?* csjb V £*,*-£ 

J Ju^b 

^jA * 6j4^<l<&]<A IjjL^ 4^ jlj4J 4 j<^ iS 4 ***^ 

c*^>b • <±^* u'e ^Si*jbe 

J^]<J 4<j,jj C5^>b Ijj<Gu£4a. <i <jbj <( J^jjb .<J41 

4^<i • olSdJ Ijjb<jb6^ ^6^jLa^4A t <jb«b 

u*jCu» ’.(deterministic) 


YoV 



jb J J <!)<!£&*> tkja ^L** tf a». _><-• 

tajjjUb <J <£ 

(Conway) <04^ 

J>»AA <j <J f *^<J ^AjAl^AZ ^6j 

jjL i^ j^Jj <J ^><-a .£»*‘‘^ aj i«»l^li 

j\jjAj* u^* 

t jlji 4j<*« t<J<A ( j^jb' J <£**.**<A J<* .((jit*^ <j 

J<* <_£jS* <S*£± *> ^ A t ^ J v<t 

t <jlu ^IjftJ^^J Ijol^a^ ^<J Ci(^ • 4_»<Jk jjLijjj 6 J^OClL 
*^ 6J Jj (ft>J±^ <* 

<1 ^L* < <1 

6 j*->bj^- t£^*bU*.L* lj^^jj-^ 3 cr^-?b J c£ 6 A-0 << ±" 

S oba 

c£—^b J Cf~* ob *Y •> 

JJ& <J ^Lj bjj ^l^Aj-'dUfc. <J ,T 


Y o A 



jl^j j<S <5 {'}<-? i»jytjM J>\£ ^1^0 «J cz j 3 ^ t j l0 ^ ^ 

* 

<SA^«* * £^<A yj*- ^ lj ^ ^ 
tjljj cf^-j ^ 0 j 4 * Je : <i<-“<j J>t<i 

®j<i ^tjJ<J «j<i iOLL,t 

* m 

t^j^J IjujIjJ <J OuUi O <yi>> 6^ 

( ywi jjLi-jjljJ C m- uj jjj <J 

♦Ui> J (( i£jS> n *^*j£ JjSuj 

J UUJU>6J ^l£<Uij^l^ <J ^IjJ 

|j-o6jjJ ^ J ^l^'Uiij^jl^a. Aj<GijX6ftJ 

IjLi <U uUjJI f 4 ? JJ yjl^VOf J>o<Jk 4( jjrf« 


j«Lm< 1 ^J-ulS <J jjjjfj ,^UI J<^<J f^ 4 * 

(SJ^JJ J °^ 6J *<> JkA &<i 

^<j (^j-»6J 4£<4jl3jy£ <->1j 1ji£pl£ <J iiJjijAJ 

J * 2 ^ 6J jjJ Jjfrjlj J JJJ 4 *" yjl^ 4 ^ lj<j^ 

<J 6 j}ji m ^jL«<A <j . <j .“ill >a V 4_»j>j ( ^ 4 -“J* 1 ^ 

j Jj-uIj <j djOjLt&J <^Aj^5^aj-u IjjjjIaU t^J 4 ^ 

C£j^ <j ^.<5 *^j6J J {*• 

.(Blinker) 



n c3 rr ca n 




‘ - V 

■ 

i*'VI .. 

A •-..> 

*? > 




AjU 4 <1* <* 

jjA^aL «J ^‘CUi*jS J<j I^Aj<j <J . oljAJ 

^ *£ a(YXY) *<jjL>iU 

^ ^4-jAj^ Je A^4^«UAj4j <J <£*>*. ^L»J> C*j5j£aJ 

<J <J -ooli ljj<-i <e Lr**T>J^ 

^ tj^Aj Jj3 ->J3 J* 4 -* f*^ 4 ^ t4 f 4 "* 1jjli<^t*Aj<**, 

J^j 4^4jjljdj<u> 4<jji Jj (jL 4 J(jlj 4 I 




'J~>i t^J 4 -* 


Pi rl I La l k I I 


V *jit£ <J ^I£*jj3u «C<i <J ^-u<A 4>^ 

3eS><^ ^ <^>Lj jKUU J u 4 ** 4 'Shto- 




crt ^{Glider) jS u 4j 

J* »J<> ui-*^ tfljj ^ ^ 

<j ^£<i <£ V ^ 

f <s (SJi<^ j 4 ^ Ci J<Sw 

<£ I.J ,j1j<J tw«J«£j <iliji*^<^ 

k^4j <J »iulS . ( jjl i n^ AJ H^<CijO j 4 - u 4J 

J* Lm<J ^aj<U 4 J-»tj .<-. 

. <£<j1jlj£jJ (_^l£ ^ (j* j’.A 



*j 4 jjj<i*J ^<j gl_‘*‘juy^^‘j* 4 j < i 1 V * 

Aj^LyiS-^j^ <j ^ <S u*ei^ ^ je 

_ V A 4 . I It ¥ 


CjkJj^>I»AJ * ->• <j<jV Jj«L^j<LA S ^J'tA 

--JU 

<J .<j<a cr* 4 ^ 

L*j<j oJ *j ^1 ftjj ^U*iv«ft ^l_jj^_ki c 

<J . <J<A J 

u£j± J (blinker) < (Glider) h ^ JJ 


T-n 





Glider ) js^jlls ^jj> 

4 j 6 jj^ ‘ <5 j j*j 45<? ^ ^ (Gun 

^a^<j ^L>&J<jIj<-=*- ^<jMjlA ((jj^ ijLlj<J tju Z 

* ^><j ^ ^jh j 

<J c*<jl»^ J* ( _jr* _)lf gi ^< ju .j 

jilj6^jL»j<i jjl^UuL ,".i'tlj~A.» c OJ6di Ijjlj^JjLj ^\~K 
lj£<J<jljJJ <J (<jj^Ai Ji >1 <j4jIj^j J<J jj 

jli<^jL C>^t<A (jpjiljJftJ < 4^<jCu>J^jlja. jj<La. Lu<j 

*£jl*\£ <j <jU 

cuj^^j .c^j 6J ^L_oL» <J 

> 1 **■ J* <j4j <j Ij^jImjIj j<A <J L^ifi 

£±A <j| a!<^<J ^Ljt^A^a<Ai j C JJ jl^lMiL 

4jj^<u « i <j,y> 6 <a4<i>,aa* tuiL <j gL^<jjjj>jaj 

(JmG4j d “*• yijjj Ij4^4jj<1ix1j LluL <J 

iCil^Aj Lu4j<j jK»j (^^jjj-# j (jUj ^yt.oLj 

6Jj<a A^«l~ 4 a >ttd«v I v\l aM <J j lijLa<^<j jjJj<$ <i <j Jj 


» 


Y1X 



_>La- V 

<1 

t Jj^LyjjJ j«J t J ^OjijS 

<_»o^L-u *j<£*<*5i*j (5^^ <* 6^^ <= >< 

cgj$^i (^l^*** **^$*o£ o^ 4 4< *^ Cs* ^ ^ 6 j 

Jj^ Jj^A ; IjjLj ^«La^ ^jI^jla. <J , ^ 

>>? J C&J&? c <J<-* 

S ij^J ^3 J>j * iTj-Jti ^>La 4-A L>lj C 

* 

<«o<j IjjluLjai j<4 «^<i 4 ^ 

t^ai^^-ijjh <UL<G ^.<j o<jU<3 j£)<* ‘^* J 

^<*j£ b 6 Lh^- ub<^ ‘o*? >3J^ W oUi*-V^ ! <* 

cr^ 4 ^ 4 -* Ji* ^ 


>nr 





4J *S -O (jij ijS]«_» 

tjjjUjji ^ _><^» jj, 

<_, j-&<^ .oljJ oji^jU ^^1-,',^ Oiiljlij 

jAij (#«-»«* <-<i- c^lj£ j& ijUi 

^ . Game of Life world environment j-.i <;7 L -i<r-..j 

<S »j4Sii-JJ 4£4li£<Lo otijjljJ (^ISsj-O <1 t£i^» 



^ «/*-■> ^.o^lS ^<i3 oti (fb* <*>** alS 

“'*<* J fjji CjUu, Jf »J<^J<S«J jjljj iot£»J>»J tfii ^ ‘‘ # V^* J 



<£ *<J (j^^; 

• ^ Ijjj**"3 ^YXY^^L- f^j&jL J*£<| 

•jo ^y> *j <£<±v ^ 

<J ^<-0 ‘ cljjll-.^ <j 

CjJuI^Uj <£*£jk b*jal tl>Vf «*j<La44 

jj+<a io^U u$4j .*jOl£j t*e^^«>b ^U.v 

Ob-> 6J ^ 6 j u^ J ^* cj^^fPv^ «•£**; 

^Ko*jl.^S 4j 03 jS^6jS 3^ v (OR) ^ (AND) ^(Gate) 

<J ^jKOjLajI^ 4jI 1 »_> 1 ^S 4j>^ui ^k4 j . vliJj^t •*■ - 

Ja Of^iljj 6J ^ J<t ul^6j6jj^! ‘ »j1 4 (jj j ll »J j(^<j Ij^O 

Jj ^ta«UJC j ^jli 

•CZjZ* 

ji- 4 jUji, (^01444 J<j * Ubj jfjlf <1 

j<M<i 6ii<J 4^ 1 *Syo‘>^L<A . fcjjilj jjj jt^<jO ^*j<jj 

«(John Von Neumann) u<+j** oJ* OJ*- 

IjjljJ <J j£. t£4£hJw <1 (j(iJ^J^f 

• i^U^ Vi\ o <^40 Jjj^ ^m»<J ^4j<iUk 

L ^- at< “J 1 * * «»»1 Vm 

^->->•> uWii (>•>:*j j jjb^ «£ jljijUj c#*j^ u «# 

uJjSlU-L *J»_,<~4J tf OUC j«i .ol£? * 0 ^ 
•Cx*-‘ <i<* *j<i (_jj<^0 pH** t <j1jil o^i»j<i>> 


Y*W> 



,<^ 

L <-.* ^ ^L^L* j<^<j * V*J < i,» <»L-«li (j»*^<a (oU 

, C*t Jrf ^ ( j ft> ‘ ‘«J«« Aft J)j]li 

<J J^Aj t <Sjjj<A 

j ftjOljftj ^ ^1 )>> 

^iJA Ljtft <jLj ftjjv J<j Lli (olJ6j 

jjj 4_i ^j!j4j<j ftjljiitjj ^<j S4j 4-A ft j4jJ^. j<jjjO 

^jJj<aj4jl}Ij |^)<^ <J .4j<dUi<j 

J<» 4 ^1 JftJ u 'wmij . <ij_>-o 

• CiftJftJ (_£6^ftJj£ J ^>111^ 

^4j<A t^jljlj t£ji3ftJ < ^I» ^ <jj^ 

t2ul» ■ **‘ v **' > j * A -* 4 i j4j ijj^i 4 jlj«olj^j ^^ T > >4 jJIj 4j CjI^ » Cuj4^ 

S <J<4 Aj ^tjj^AMlJJh gL LjC a£<j<JIj 

<u ft^ftjJjlS cr 1 ^^ Aft '-£e 3 J?J r > 

,>ftjAj^jft aJ . 03j>4£ftJ^ftJ 

oV.‘ ' "J4 c ftj4J.<^» 

^ 3jP^ (jjAj Jft “I?4 ^jLaouIj )L*"V aJ ^6j 

Jjj Aft OOliO jjjljilj A a Vi . 4 tj*\ jjj 6 jj<£ 

JJ^<J A^jjiO t yM (jlj 3# 

jj^ijjj <J « ■ ^ji^Jlj)) uSAjAj^ij <jJj 4 (jjA^j jI^Jmi 

(jSujJjJ^ A^Aftl^ftj ^A^Aj OAjU<G 4 ft^1j£ (~h» J^J 4£Jjp43 ^,JhJjj3 
Jj 4Li 4 ^jJft»AA i J±x\j?L* Aftftft Aftftft 4 Cjift 

3jlli ^ftlinj... <jJ*J Aftjft 4 6e^ 


rn 



UiO ^ CJ i^ j 

^ilo«Uj»^ Jj IjjUjak ^ (jljuljJ * 


*ue«£* 

^UL 4oUj ecf^lj t*<ij>*i 

t*jj3li ^J3 uiiAjU-, jjj 

f o L-L. do»j£ jjJ ^*6j ^ 

^jt^4ju^ tt-^*>« LwiL <J ^ tt^ *j4j • Cm><A 



/ P 4 M 


^ (cP^^^v J b-*L* *i 3-*) 
^H^OjjJj^ t^J^pLfc IjLjA^jjjS <J <^dj ^oS*** 1 

Ij^tpjjLiJ 4_) 6j 4 ^ v ‘ •**■ J^J 4j 4 ^ * * ■ ■' ‘ ■ '* ^jg Cui4^ |j ^ 

‘La.jj 4 o T >j — ^jJj^jjjjlj 4_op l«U6^p (?JT~ ^ 

<J jLj(£^pu ^ pjpjjLfJ o Jjjj^><^ 

* “ 4 4 * - ■** * 


<2jI£<j4j (_^LjjLa t tjj'i^ 

-o^L* (Isolated bodies) <i<c ioW 

**jL>J£->b ^ t<*U4^4J C5 ix»<^ 

) Jt»<* t$*X> * ^Sfb b^><—<* ^r, l*iSl£ <1 <Jj is^ 

j olS <J j*j<i j ci&jaj ^<j (empty spec® 

4 6^f O'AP 1 —*•> cri^Aj* ^ .c^* J 

♦^W<3 «jt-<A 1^<i <] ^<^1,43 J<4 cr^ V 

•o£**l«* >— <? r <i <-»j* cb-iJe tfO 4 * 0 


XIV 



£j*1*jj** ^oL-uL jkm *±»»l£l*U <J CvC ^. 

• * ^ ^ 

<J C#^-* 4 * 3 ^ fcjO\5L o—4^4j 

J 4 -* ‘J 3 <? *• <**»»>• c^b<i 

■ ol£j <"^ “j jfy i (5 j^ ^pA*i<i<l ^jliOO ^ 

»^><i iCj 5^ ■- > ^ '» 11 cj^^ 43 c£*X* 

Oj j ^ jjil *«» jjiL^jO 4 ffjj^. 1 ^ “Ojj^ <J 

gjA tilji J hu I^ <-»<* (5jj^4j ^ii'ilL 

jj^AJI <J J ^1“!* ^ ^ (jlS4j4j (5*j<i Ji 

^<J 4 y^Uh (^lj<i <jJj . 4jUjj4^4ijW 

l^- 143 Je 0>»“ 

UJ4 J ->^ CjX^ulf *&» 4 Ij 

4_t (^6j<J ^jlSjA «Lj*_o<j . OjtVi'uAH <J CkU*J 

<i j<A <J jl£<lui ^4 j1jU _AjIjMjL /jCA jju*i 

ooj^j 03^ 4 ^p 43 Je crt-e-f 3 d"*-u t*j4 r i V. v ji*- 

(£_>l£jA <*<-®<J 5^-* 43 lIO^-O 4 ^ 

4 CJLU4-* (j^ ^» ^ 4 J ^^4-jti-^U C^fAJ 

(5Aj44 Jj ‘ !<JLm ^ i nj 4$A^J J 

j(^ CjjuAJ 4 AjOl^J La> jjjiiiii^ (iu^i A ““„‘ ,w 

C U^jLo J ^JAJ ^ ftlniMll '”*J <d “* 


X-VA 



c*M^ 4J 

.<±^> AjjUI^u J<J *^ \ y_ >aj j^ 

<1 <oi^<£ c$J*3 (_r tJ ^^*l t< * (^^-“ c5 6 J>j 

c£*3j Je <>» -*jIj£Lu, jjj 

<JLm *3j ^<j < vIAj aj<^ Lfca^CA 

<-*<* P *j2«^ 

«J ®>j cw 4 * <_A^ ‘(6^*3^ <j 

CujaJ j> Ciji*y6J s ^j ‘ ‘ >*-» t ££ AJjLo 

o<j .<j<^.<s (Black Hoi©) <j 

cr* 43 cA* crt*Jf <e*jC 

*j<aaA <1 (jiljjli »jil*ji<i 

♦ jVjJJ iJJ<J <J C^uljjftJ <jjjJj«£ 

.ob*J ^>tS J Ij4i <J ^jji Cjj / i n^ 

c^KjJ ^ (space-time) w*i£_!j*u <£ c*Ij*j 

^li^<^» jLjK <j ^<j tc ^ 

0F*3^J 4 ^LIj<Mtf yjljirf <1 •<^*^ ^lj<jl^U « 

*jOJI » i^ ^ >1 1 m C^ a 3^ tZtjjljJfcJ &J jL» 

j-u-,-0 SiS><fj:j£ Qi* *ijf i&zjAftj 

>5»j < *jjj (jijj* 


YU 






^ mj 4S j* (Spontaneous) 





<*& ‘ C* 4 ** &±+ «-^Oi<A 

(j olili 6 j 4 j Cmn^j Ce<j ^ 

b uW c M J *=»l£? IjS^la <_» 




SajIA >^j 4J (jU*«lj Ooj 4 tj-^ V » UuU j<j 

J *=4w 

^oLwb Cm6j c jl*u>>> ■» jjj’M tlu JjuljiiAJ 4 aj*i <£ ol^i 4il^j j<j 

t^jJsP <■ 1^^ > 0-j i_r‘-*' < ^ ^ J L.r'JJi jJj -Ct.X 

C £V^<5j}L»<j2l* < j; lL>a «^ . jj t5^<i j* t j^_ ><4V > ^ 

t^^jaU ^<s j ^IS*:** <j\ jxi<] (Supersymmetry) 


cr*^^ 


~« v i %a. \V \ )4 i,u<J 




l£ 


(Super Symmetry) c ^ e .( M ) 

ajLja ^<s j<j<J . m « )^ jjfe»3 

4 cl> > (finite) jbjjjiuj ^<j . 6Jjjj1S Luo Jj 

C>jt»tJ 4 jlu 4jj 4 4 Ctl^6J 4 ^ UJJ^J^ 

,C*J Ol^La ^ 4 ^ j3 g±A <£>>*> f* 4 - 1 6^* 


yv* 



JJi <• t4SjJaJ (M) 

- ir*<+ ^JLh ^<S 

u^b <£Jji43 oUji 

j o^i tfb*v iL, -» 4i ts^L.L-.L j<i jj ^Ua.tu^j -.i<r 
‘ *±*JJ*Z uiA-Ai ‘<>*<* l U^W 

<9*0<— <S^J* ^ ^ cr 1 *-* CJ^*V ^ 

cAiJ 0 t f'Xoj OUtJ V ^6j 

<J *£ ol^» ^ 

L £&\jaJ>j<+u j (J i 1 * 





4_» 

« 




JLl-u T• • • <J 


•* J^*Ji Jjj 


YV> 




itf&tljstoyste Alternative histories 

.oUj <_»4ijOj_^513 

a ,<^4jLijaii *‘^jb* “‘^* j jA* < «i>» >> Anthropic principle 

Ll^jU <^ftjL_)ftJ . * O—«AJ<J jVyl L5 5i A ft L^-> J A J 

<j o<j^ij yiijj (^jjU ^<j4$jjjc j<m :4J4t* 4jj Antimatter 

J jij<) «^4_» <J <j|jJ «4j<A 

.<j!lAAJ ^<U 

:< ji^u-uL Apparent laws 

^ 4£ftJ>iA j^l^UoL- ^>4^ <i 

4^ U^L J ^li^L <J 

(M) ^^<4-4^1, L^U J<^4j 4.01^4— 4^Jji4i 

tsl—U 4 j 3^^?“ (_^4^J^> 4^ c^J-fe 3 

.ft^Li v^4_» ♦Jftjftj ftjOU^?* 


Yvr 



Asymptotic freedom 

U^jA A*jjZ d <£*&* JijjtJSi <sJ £>* «<«;<* 

(< >-^<J jli<J oi<^«J> 

jli<J £<±*jly 13 ^ <=»«,<* j^<i 

OUu»4i j4au |^jljj6J IjSjlj 


d #c*Lilj Jj<3 Atom 

j jj^jjj •ckfe-^V Baryon 

<y-* d 


j jjj ^ij*j<jy« :4 ^ajj 4^ ftj^jjs^i <v$iii Big bang 

j/v.v,* Ijj>»<J <1 (jjjijS**! £ aAj JL< 

^ • * 4 _ * 

(jjjJtfc*nSfcl* ^jjCulu iXi<^. Lj4j ^A^*jli<i 

<J <6j4j6^jj jl^'O j <Lj<>jjl^ 
^ o-»J <1 CuU^jIlu 6jj*J j<j 




*-oi£-i3«i Black hole 

*cA^wij 


rvt 



j Boson 

<J -o^rCx Bottom-up approach 

cA*^ j«—«J 

■% 

Jj *j4JZj<£e>J 4<j<4 

<JIa, j<J 


^<jjjj;u ju tflj^i Classical physics 

i^<J UiO <±\j c#^ ^ «^» t*}^-** 

.<»<a 

Cosmological constant 

CjI^-I j4i <J ')<A. «<jIj!jLluluU 4 J 

» *, 

^jiJb r ^j Electromagnetic force 

<<Li<LA jLjL6jl^ ^4 SjU 

u;<£<£ jp<j jojUaSLiJ^i Electron 

^_t l J A tK ^jjj<XJ^Jjlj <J ^ 

<£jjio jj :< jju «.,^ Fermion 


Y v» 



^AjjU <1 ^*> > I lllU) » Galaxy 


*J<jj C uSajlj (J6jjij* J 





o oej3jb^ (Gravity) yjjS-^S 

<<i4Jk ^LuUiji^L ^6j<J (_f jJb4j 


— 


uljU ^ui.^ Heisenberg uncertainty principle 





* -V- • I * 


j < <J (5<51 jjo Meson 

J* j *4^3^ ~f4^ M-theory 

^iA***^*^ Multiverse 


Ujo «^5i>j^Mi jj>3 yjt>6j4-u< ‘jujjjii Neutrino 

.^<a ( _£ -) <-^‘d u j j ^ c?3^* j 3'j^ L*e^jb ^>ia 


Y Vi 



•ji_PJj* : 6JjSj>u Neutron 

■&**•* •% -uSjU 


<£ «*•->«- No-boundary condition 

jljJJ JIm tfjVjJJ LUJ^J^ if 

■0£u<j| 

j ^ Phase 

J :0JPJ4 Photon 

jjpeJliljS 

<i ^b»> Probability amplitude 

j4$«j <j <ija^u : ujPjk* Proton 

Lo ^ (jejJP Quantum theory 

-<±£* 


4j < 4 jijAj<uj ^<j<^Jjjc Quark 

U^JjSjs* J oP<f i£j** «£ 


XYV 



«jj£j 3 U>u Renormalization 

uijjf ° j4 »jljS ueljiJ 


Ms? oi£-i>i <J Singularity 

4_» C>>**4 ^-oi^ :ois-i 3 <i Space-time 

Ij^; oL^** ue^Jti 3 String theory 

Aj ^l5l4iLljp«G 

uf^V ‘S* 4 -* <k ^j^ o^t*.« j»J> 


<1 :jf<* u^jti jiA Strong nuclear force 

jL»<i ^ oJmJu* *3-^® 

j oJPJL* (5*^^° <3J* Ue>^j<A .6jOikA6j 1 o«J^ 

<J 




:0^V 6 ^ Su P 0r 9 raV »ty 



4U (symmetry) <J o^u 

.(supersymmetry) 


YVA 



Super symmetry 

<J b-L-U <J ^ ^ 1 ^ 

J-U44 CjlJ&JZ 

La»j_)<a 4£JjpO _$ 

-o-O^O* 5 ^ ^j Jie> 


: c>rak top- down approach 

d Ob* Weak nuclear force 

*c r^f^ *3 Jj J b ->4^-*L>V 3L?^ iSjfc* <S^*J±* 

■J^ d ^Ai j^V . Ia*jj<* 

-<j<a l_u^$j_)<£ j 1 j u ; 4 j 


rv^ 
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